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Letter of Transmittal 



State op Indiana, Board op Forestry, 
Indianapolis, Ind., December 1, 1908. 

Hon. J. Frank Hanly, Governor: 

Dear Sir — In compliance with the law we have the honor to 
submit herewith the manuscript of the Eighth Annual Report for 
the Department of Forestry. It contains recommendations for the 
further promotion of the work of forestry in several valuable fea- 
tures as in the judgment of the Board are essential to all good. 
Also will be found papers and illustrations by the several field men 
who have been detailed by the Board to make investigations in for- 
estry and render report upon the same for the information and 
guidance of the public in its forestry conduct. Statements of the 
work and experiments in forestry at the State Forest Reservation 
and Experimental Station and the work accomplished by the office 
are also included, with discussions for the education of the general 
people in the matter of general and special forestry work and the 
wisdom of the same. 

We express our sincere appreciation of the interest you have 
manifested in this department and the cause represented by it, and 
further feel that the subject of forestry and the work accomplished 
should and is receiving an intelligent and thoughtful observation 
by the people as a matter of much importance to them in their 
general interests. 

Yours very truly, 

FINLEY C. CARSON, President. 

WM. H. FREEMAN, Secretary. 
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Preface 



From year to year as the subject of forestry is advanced, in 
either its general or special features, it is received by the most 
thoughtful and intellectual persons with a marked degree of in- 
terest. At all public or special gatherings for the purpose of ad- 
vanced consideration of interests largely affecting the general wel- 
fare of the State or the Nation no greater consideration is accorded 
any subject of thought than is given the matter of forests, forestry 
and their related influences. 

It is not an easy thing to assert the magnitude of forestry work 
in the State because of the lack of definite data and the impossibility 
to secure the same with the present means and arrangements. Only 
conservative generalities can now be given. Until a better system 
of close co-operation in the work of forestry can be arranged 
between the communities and the Department a definite knowledge 
cannot be obtained and givea out. More funds and men are nec- 
essary in order to fully investigate forestry conditions and work 
in the various communities of the State and render accurate reports 
upon the same. The funds now provided are inadequate to meet 
the demands of travel, correspondence, arrangement and distribu- 
tion of good literature, such as will educate in right forestry con- 
duct, and to conduct the general office with the added expense of 
superintending the Forest Reservation and Experimental Station. 
To act and co-operate with the people of every community intelli- 
gently is beyond our possibility at the present, but it is asked and 
hoped such means will be provided the Department as will enable 
the fullest duty to the subject and the people. At the present a 
great amount of work is neglected because of insufficient funds. 

The experiments in progress at the State Forestry Experimental 
Station are very satisfactory and are an indisputable evidence 
against certain opposition to the forestry cause. These certain 
opposing elements are individual roarbacks and scientific theories. 
But such an advanced state of forestry experiments is at this time 
attained that the practicability of forestry upon the cheap broken 
lands in the State is beyond successful discouragement. The exper- 
iments as object lessons of forestry conduct are the mpsj practicable 
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kind, and the Reservation for this feature alone is a success beyond 
our own expectations. The Board feels its own good judgment in 
its plans of object lesson teaching further by the fact that the 
United States Department of Forestry is now insituting similar 
experiments upon the National Forest Reserves. The following is 
from a clipping which conveys the plans: 

** Forest experiment stations will soon be established in a num- 
ber of the National Forest Reserves of the States of the West. 
These new stations are expected to do the same for the develop- 
ment of the American forests that agricultural experiment sta- 
tions have done for the improvement of the farms. One of the 
most important parts of the work will be the maintenance of model 
forests typical of the region. These areas will furnish the most 
valuable and instructive object lessons for the public in general." 

This feature of the? work by the ['nited States Department was 
agreed upon this last year and is just now being instituted upon the 
National Reserves. The State Board planned this course of con- 
duct six years ago and the Forest Reservation and Experimental 
Station of 2,000 acres in Clark County was purchased and the work 
begun immediately thereon. This tract of land is a most fitting 
type of the cheap lands so abundant in southern Indiana and the 
experimental forestry tracts thereon are also models of practical 
forestry and have been so pronounced by the best forestry experts 
from the United States Department sent to view them. 

The Board very highly appreciates the efforts of the press in 
forming a right forestry sentiment, and also that of the various 
literary and civic clubs which have shown such keen interest in the 
advancement of the forestry movement. The organization of 
farmers to the cause of forestry through and by means of the 
farmers' institute is another splendid factor for good, and the 
Board sincerely hopes and believes that it is the best instrument 
of effort throughout the rural communities. 

The Board urges a concerted action upon the part of all to aid 
the forestry spirit to its fullest development because of its vast 
economic relations. 

THE BOARD OF FORESTRY. 
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Financial Statement 



October l, I907» to September 30, 1908* 

Annual appropraitions by the General Assembly, 1907. 

1. Office- 

Salary of Secretary of Board $1,800 00 

Salary of stenographer of Secretary 600 00 

Salary of four Board members 400 00 

Mileage of four Board members 71 24 

General office expense and mileage of Secretary of Board. 1,000 00 

Total $3,871 24 

2. Forest Reservation and Exi)erimental Station $3,000 00 

3. Specific — Improvements : 

Forest cultivation ' $1,800 00 

Field cultivation 000 00 

Total specific $2,700 00 



Sum total of appropriations for year $9,571 24 

Expenditures. 
Office — Salary : 

W. H. Freeman, Secretary of Board. $1,800 00 

Amy Stoops, stenographer to Secretary 300 00 

Lucy Townsend, stenographer to Secretary 300 00 

Finley C- Carson, Board member 100 00 

Finley C. Carson, Board member, mileage 34 38 

Stanley Coulter, Board meml)er 100 00 

Stanley Coulter, Board member, mileage 14 36 

Larkin M. Stultz, Board member, 100 00 

Lark in M. Stultz, Board member, mileage 9 18 

Samuel Burkholder, Board member 100 00 

Samuel Burkholder, Board member, mileage 13 32 

Total $2,871 2^ 
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» 
Office — General expenses : 

Traveling and hotel |290 25 

Postage 160 00 

Expressage 11 01 

Field work investigation 362 26 

Telephone rents and tolls, office at State House and 

at Forest Reservation and Experimental Station . 92 60 

Supplies 93 88 

Total $1,010 00 

In this statement there is an expenditure of $10 in State voucher No. 
ol more than for which the State warrant was drawn, and for which no 
refundment is made to the Secretary of the Board, who paid the items con- 
tained in the voucher. 

Reservation and Experimental Station Expense — 

Equipment — Tools, implements, machinery and fur- 
nishings $777 94 

Building and improvement materials — Lumber, hard- 
ware, cement, briclj, sand and gravel 475 77 

Labor 678 25 

General incidentals and management 1,068 04 

Total $3,000 00 

Improvement— Specific $2,738 52 

Overdraft $38.52, and same returned to State Treasurer, 
Quietus No. 14,682. 

Total of all expenditures $5,971 24 

Receipts from sales at Forest Reservation and Experimental Sta- 
tion and remitted to State Treasurer upon recommendation of 
State Auditor $644 24 
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Report of Office Work and Suggestions 



The things done in forestry by the office the past year were of 
the same nature as of former years. The efforts were directed to- 
wards stimulating systematic practical forestry efforts throughout 
the agricultural communities of the establishment of farm wood- 
lots, post and timber plantings, and the Arbor Day observances 
for ornament and shelter purposes. These features received the 
most emphasis in the richest agricultural sections of the State, 
where the land is most fertile and valuable for intense farming. 
Upon the cheap hilly and less productive lands of southern Indiana 
the extensive commercial forestry features were progressed with a 
very marked degree of success. This feature of forestry is taking 
hold upon the people and the owners of hilly forest lands are priz- 
ing them highly and giving them attention by cultivation and pro- 
tection against forest fires and forms of vandalism. Not nearly so 
much personal attention was given the work in the communities as 
asked, because the funds were not sufficient to carry out any ex- 
tended system of investigations and plans for the counties. The 
correspondence and personal inquiry the past year was far greater 
than any previous year, and the advice was given by correspondence 
and conversation at the office instead of personal visits, because of 
insufficient means to do it. All indications are for a better forestry 
interest by the masses. 

The amount of literature distributed was not as great as in past 
years. This fact is due solely to the financial penury of the De- 
partment. Only such literature was distributed as requested by 
correspondence, personal calls and through the aid of the presi- 
dents of farmers' institutes. By such means more than 3,000 of 
the annual reports of 1906 and 1907 were given directly to indi- 
viduals requesting them. The plan of general mailing was not 
possible, in view of the other plans emphasized by the Board. Most 
attention was directed to the development of the experiments at the 
Reservation, in order to show the subject from the objective point 
of things doing and done, rather than by the plan of abstract ex- 
hortation. The amount of forestry literature sent into the State 
from the United States Department was more than in any former 
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year; however, it had for its purport more the general conserva- 
tion of the natural resources and waterways projects. 

The plans of education as planned by the Board and to be con- 
ducted from the office were more successful than in any former 
year, and go farther to prove the growth of the forestry movement 
than was expected. In the district schools a vast amount of work 
was done by both pupils and teachers. In the high schools through- 
out Indiana a splendidly organized study was carried on, both by 
the instructors and the pupils. This splendid educational ground- 
ing can but lead to one end, the success of the forestry cause, be- 
cause the hope lies most surely in the right education of the coming 
generations to the principles and cause therefor. 

The many literary organizations everywhere have assisted very 
much in the educational crusade. In all their meetings and courses 
of reading forestry has been given a very prominent recognition. 
The lecture plan was continued before civic organizations of every 
kind, and also before commercial and agricultural assemblages. 
The Board has insisted that education is the one hope for the suc- 
cessful establishment of forestry, and has acted accordingly. 

As much attention as possible was given individual forest plant- 
ings and cultivations. Only a meagre effort was extended appli- 
cants for help in this feature for lack of means to do it. Not a com- 
munity in the State can be found but has forestry work in progress, 
but the exact extent and nature is not known. Following are a 
few descriptions of individual plantings that were secured in a 
casual manner in connection with the other lines of forestry work. 
Thousands of efforts in forestry are in progress, but no means is 
at hand to secure the data and render complete report on them or 
to afford the personal supervision and direction asked by those 
making the efforts and asking for visits and personal advice. 

There is no doubt in the minds of the people as concerns the 
merit and necessity for a strenuous forestry conduct. There are 
doubts in the individual minds as to the processes they should fol- 
low. So long as the Department is penuriously equipped with men 
and money to completely investigate and render the desired advice 
and assistance, just that long will the forestry cause be hindered 
and the people defeated in their wishes and desires. Good sys- 
tematic organized effort must be secured in every community in 
the State. Good men must be obtained to do the investigating and 
render the advice. To get men means they must be paid as much 
as their services are worth. Good efforts by good men and good 
support to carry forward the work in every locality will result in 
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good forestry conduct, and consequently general good to all man- 
kind and his institutions. One man cannot do all the work. The 
Secretary of the Board, in addition to the actual office duties, is 
Superintendent of the Forest Reservation and Expei*imental Sta- 
tion in Clark County. He should have at least two good capable 
assistants and means to accomplish the aims sought. 

In addition to the individual plantings investigated, a study of 
the Wabash River region was made. The purposes are fully set 
forth in the report rendered, as is also the topics of investigation. 
No further explanation of this work will be given. A perusal of 
the full report will reveal the aims and results of the investigation. 
This feature of the work was undertaken to determine facts in ac- 
cord with the present popular agitation, the waterways movement. 
The report is herewith submitted. 

INFLUENCE OF DEFORESTATION ALONG THE WABASH 

RIVER. 



Frki) a. Miller, Purdue. E. E. Davis, Wabash. 



INTRODUCTION. 

It is now generally admitted that there is a relation between 
forests and stream flow. To the existence of this relation, however, 
it must be understood that the forest is an expanse of trees suf- 
ficiently dense to form an unbroken canopy of tops, and not a scat- 
tered growth of trees and shrubs. It must also be remembered that 
there are many modifying influences which may cause a wide vari- 
ance in this relation. This fact has been developed in recent inves- 
tigations and it is now understood that geological, topographical, 
hydrographical, climatic, and soil conditions must be considered 
before all fluctuations in a river system can be explained. The 
cutting away of the forests from the drainage basin of any river 
is only one factor in determining the character of the run-off. It 
has been stated that the geological formations of a region may be 
of such a nature that the cutting off of the timber would not ap- 
preciably affect the water supply of the stream in that region. On 
the other hand it may be such, that destructive lumbering would 
cause a diminution in water level, and in some cases an actual dry- 
ing up of the stream for certain months of the year. Examples of 
this last phenomenon are not uncommon in the United States, and 
even in Indiana there is evidence of failing springs and a lowering 
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of the underground water level, which can be partially explained 
by deforestation. 

The earlier work upon this subject was largely a recording of 
opinions, and even now experimentation and recording of accurate 
measurements are in an early stage of development. This is not 
surprising when it is remembered that comparative data is difficult 
to obtain where there is such a wide difference between the various 
river systems as is found in this country. Sufficient investigations 
have been carried on, however, to establish the existence of this re- 
lation between forests and stream flow beyond any doubtful stage, 
and although the majority of these investigations have been con- 
ducted in European countries, some measurements have been made 
on streams in the United States. 

Much has been said in this State concerning the cutting away 
of the forests and the consequent effect upon stream flow. These 
statements, many times exaggerated and without reasonable foun- 
dation, have caused no little uneasiness and much speculation on 
the part of many. People, and especially farmers, living in close 
proximity to streams, have experienced an annual loss because they 
have not understood the nature of the problem at hand. Advice, 
which has been based largely upon theory, has been given by many 
and followed by few. The experiments performed by individuals 
have in most cases never been recorded, and observations by the 
United States Weather Bureau, which cover a period of not longer 
than thirteen years, have never been summarized. This condition 
of affairs suggested to the board of directors of the State Depart- 
ment of Forestry the beginning of a series of observations upon the 
waterways of the State for the purpose of determining the local 
effects of deforestation upon stream flow. 

The investigations were begun at Bluffton, Wells County, In- 
diana, and continued as far as Vincennes. The Wabash River was 
traversed between these two points by canoe, except between 
Markle and Peru, where the river was found to be too shallow for 
canoe navigation. Observations were made and photographs taken 
at all important points along the river course. Along the upper 
Wabash old inhabitants were the only source of information con- 
cerning the early conditions of the river, and but little data of a 
reliable nature could be obtained. However, when Logansport, 
Delphi, Lafayette, and Terre Haute were reached, information of a 
more authentic nature was obtained from city engineers, steamboat 
pilots and captains, ferrymen and others. County records and edi- 
torial files were also examined and found to contain interesting and 
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valuable articles. Lastly, and largely for corroborative purposes, 
government and State publications were thoroughly reviewed. All 
observations were made on a comparative basis and the object in 
view was to compare the present river conditions, now that the 
forests are practically removed, with those of fifty years ago when 
the forests of the State were in a primitive condition. 

DRAINAGE BASIN AND STREAM BED. 

The drainage basin of the Wabash River embraces an area of 
33,000 square miles. Of the total number, 24,350 square miles are 
within the border of Indiana. This is slightly more than two- 
thirds the area of the State, the total area being 35,910 square miles 
Of the portion in Indiana, about one-half is embraced in the drain- 
age areas of the East and West White Rivers. 

*''The valley occupied by the Wabash River has not had a uni- 
form development from source to mouth. In its upper part, from 
the source to Huntington, the valley has been entirely formed by 
the present stream and is a narrow shallow trench." The channel 
is still comparatively narrow, figures 2 and 3, and for the most part 
through Niagara and Clinton Limestone. **At Huntington the 
river enters the old westward outlet of a glacial lake that occupies 
part of the basin of Lake Erie, and which has a valley several times 
as large as that occupied by the Wabash above this point. This old 
lake outlet opened a new or post-glacial line of drainage in its 
westward course across Indiana, except for a few miles in the vicin- 
ity of Lafayette, where it courses or follows a preglacial valley for 
a Jew miles. It has been compelled to do considerable excavating 
in rock from Huntington down as far as Covington, and still carries 
rapids at several points. Below Covington the stream follows very 
nearly the line of a partially filled preglacial valley, and its work 
has been largely the removal of a portion of the glacial deposits 
left in that valley. It makes some deflections, however, into the 
edges of the uplands, cutting off points of the bluffs. At such 
places the channel is occasionally in process of excavating rock. 
The cause of these deflections is not in all cases clear.'' 

The condition of the stream bed, with the exception of a few 
local and periodical changes, is practically the same as it was fifty 
years ago. Changes affecting any stream bed are exceedingly 
slow and are dependent largely upon the character of the geological 
formations. From Bluffton to Huntington, as was stated before, 
the river has cut its channel through a solid outcropping of stone. 



♦Eighteenth Annual Report of the U. S. geological survey. 
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and any changes which may have taken place are very slight. No 
apparent change is noted in the character of the bed until Wabash 
is reached. At this point the native rock assumes the character of 
the hard flint, which is replaced further down the stream by shale 
and limestone. From Delphi, although the underlying strata as 
far as Lafayette is a continuation of the rock formation found 
above, no outcropping was observed and the river bed is composed 
of shifting sand and gravel. Sandbars become more numerous at 
this point and often extend in their characteristic delta formation 
almost across the channel. Perpendicular banks of clay and sand 
are more frequent in the vicinity of Lafayette, figures 4 and 5, and 
washing of banks on one side and the formation of sand and gravel 
bars on the other is not an uncommon occurrence, figure 6. Though 
a more rapid shifting of the channel and a more frequent forma- 
tion of bars are found, there is no evidence pointing to a change in 
the nature of the bed, during the Jast half century. 

From Lafayette the coal regions are soon reached and frequent 
outcroppings of the characteristic strata were often noted in close 
proximity to the river banks. This formation extends in a com- 
paratively wide strip along the remaining course of the Wabash 
River. No marked differences or peculiarities occur except the fre- 
quent admixtures of conglomerate which are found after passing 
Terre Haute. 

As a whole, the distance covered did not show any marked evi- 
dences of change in the condition of the stream bed over those of 
fifty years ago. The river along its extreme upper course was 
found clearer of drift and snags, while below Lafayette these were 
found to be more numerous. The government snag boats which 
once plied between the mouth of the river and points as far north 
as Terre Haute, have done no work for several years, with the re- 
sult that the channel has gradually accumulated much drift. 
Figure 7. On the other hand the* clearing up and ditching of the 
northern portion of the State has left the channel quite clear. The 
cutting away of timber has gone on as rapidly in the southern part 
of the State, especially along the river, but the tendency here has 
been more towards a rapid washing of the banks and a more fre- 
quent formation of sandbars. It is said by steamboat captains 
and pilots that during early steamboat navigation, which for cer- 
tain seasons of the year extended as far as Delphi, a channel was 
left open through these bars by the motion of the boat's wheel. 
The practical value of this last statement cannot be stated from 
actual observations, and can be given only passing notice at this 
time. 
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COMPARATIVE FOREST AREAS. 



Accurate figures covering the comparative forest area of the 
State have been difficult to obtain. Notwithstanding this fact it 
is readily admitted that the amount of standing timber now re- 
maining within the State is exceedingly small. The larger amount 
remains in the southern hill counties, where the difficulty of remov- 
ing it has been one of the principal reasons for its preservation. 
The northern and central counties, through which the chief rivers 
of the State pass, have retained but very little timber land, and this 
now exists in the form of open pastures and small wood lots. Lit- 
tle has been done to increase this amount by planting on waste 
lands, and the consequent rapid decrease has steadily continued. 

* As given by the latest tabulated report only 3,838,042 acres of 
timber land, including wood pastures, remain standing within the 
State. The total area of the State is 23,260,000 acres, which places 
an approximation upon remaining timber land of Indiana at fifteen 
per cent, of the total area. Approximating further upon a basis 
of the investigations along the Wabash River, the percentage should 
be lower along the principal river courses. The amount of timber 
now standing along stream banks, together with its character and 
quality, is hardly worthy of consideration. Throughout the entire 
distance of three hundred and fifty miles traveled along the Wa- 
bash, but few first-class wood lots were found. The prevailing 
scene is open pasture, cultivated fields and bare river banks. Only 
where the persistent willow, cottonwood, and sycamore could gain 
a foothold is there any evidence of a forest covering or a protection 
for the river banks. Figures 8 and 9. A few elm, linden, maple, 
ash, and hackberry, also find a poor existence possible until the un- 
dermining force of the water loosens their less retentive roots and 
they are swept away to form choking drifts and troublesome snags 
in the channel below. 

ANNUAL RAINFALL. 

As shown by the accompanying chart, the annual precipitation 
has not changed during the last thirty years. The chart prepared 
by Mr. W. T. Blythe, sectional director of the U. S. Weather Sta- 
tion at Indianapolis, Indiana, gives the complete records of rain- 
fall since the establishment of the weather bureau at this point. At 
present there is considerable difference of opinion upon the subject 
of forest and its influence upon rainfall. It was long believed that 
because rainfall was most abundant where forests grew, forests 



♦Report of Department of Statistics, 1901. 
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were exerting an important influence on the amount of precipita- 
tion. A more reasonable inference, however, quoting from forest 
experts, is that rainfall is the great factor in controlling the distri- 
bution and density of forests. In this connection it may be said 
that forests of the true type do not occur in the United States 
where the mean annual precipitation falls below eighteen and 
twenty inches, except on restricted areas where unusual conditions 
prevail. European nations have taken the lead in the number and 
extent of observations upon this problem of rainfall, and it is still 
claimed that the data is so conflicting that a definite answer is not 
possible. 

COMPARATIVE DATA. 

Monthly and Annual Precipitation. 



Year. 


Jan. 


Feb. 


Mar. 


AprU 


May 


June 


July 


AUR. 


Sept. 


Oct. 


Nov. 


Dec. 


Annual. 


1871 






4.00 
1.31 


1.87 
3.26 


1.59 
3.22 


2.51 
3.28 


5.00 
11.00 


3.69 
2.69 


0.89 
2.81 


1.42 
1.07 


3.52 
0.80 


2.39 
2.10 




1872 


1.17 


1.41 


34.12 


1873 


4.50 


2.85 


3.90 


5.91 


3.89 


3.70 


11.28 


1.32 


1.76 


5.27 


2.65 


5.90 


52.83 


1874 


3.75 


4.17 


5.79 


4.12 


4.03 


5.25 


3.53 


2.90 


2.09 


0.36 


4.82 


2.79 


43.60 


1875 


1.01 


1.88 


5.23 


1.29 


5.05 


12.21 


13.12 


3.66 


1.34 


2.67 


3.04 


4.01 


54.51 


1876 


4.94 


4.59 


7.44 


2.27 


5.11 


7.54 


7.48 


5.86 


3.86 


4.42 


2.26 


0.90 


56.66 


1877 


1.57 


1.21 


5.23 


3.21 


2.09 


6.21 


4.19 


4.13 


2.04 


3.22 


3.64 


2.45 


39.19 


1878 


2.38 


2.10 


1.17 


5.51 


3.24 


2.25 


4.54 


2.42 


3.35 


4.78 


2.87 


3.95 


38.56 


1879 


1.47 


2.17 


3.36 


2.25 


3.38 


2.94 


2.40 


5.71 


6.94 


1.34 


5.82 


5.10 


42.88 


1880 


6.32 


3.16 


4.02 


6.43 


8.22 


8.48 


2.26 


2.67 


1.86 


3.54 


2.68 


1.44 


50.98 


1881 


2.10 


6.43 


4.01 


2.60 


3.78 


3.92 


0.82 


0.97 


3.25 


6.11 


8.35 


5.40 


48.74 


1882 


3.74 


7.28 


6.11 


3.68 


7.65 


9.35 


3.43 


4.51 


0.72 


2.18 


2.50 


2.53 


53.68 


1883 


1.32 


7.19 


3.21 


2.73 


4.02 


4 59 


6.12 


2.48 


2.72 


8.56 


6.80 


4.34 


54.08 


1884 


1.05 


4.73 


3.01 


2.89 


4.80 


4.11 


6.03 


0.46 


3.09 


2.31 


1.46 


6.05 


39.99 


1885 


3.31 


1.54 


0.82 


5.28 


3.66 


5.74 


1.43 


6.82 


3.50 


3.25 


2.71 


2.45 


39.51 


1886 


4.02 


1.51 


2.85 


3.09 


3.82 


4.92 


2.27 


6.70 


3.43 


1.20 


3.87 


2.20 


39.88 


1887 


1.48 


4.61 


2.78 


3.92 


2.39 


2.45 


1.41 


3.15 


2.11 


0.55 


3.71 


4.52 


33.08 


1888 


2.81 


1.45 


4.26 


AM 


4.73 


2.65 


3.33 


5.84 


1.23 


4.03 


5.07 


1.91 


41.36 


1889 


2.52 


1.29 


2.15 


2.07 


5.76 


4.88 


5.98 


0.54 


3.79 


1.70 


4.97 


2.76 


38 41 


1890 


10.20 


5.28 


4.46 


4.58 


3.61 


4.45 


0.97 


5.00 


7.31 


4.02 


3.35 


1.64 


54.87 


1891 


2.00 


5.97 


5 77 


2.30 


1.61 


2.90 


1.93 


5.79 


0.74 


1.18 


6.08 


2.96 


38.23 


1892 


1.55 


3.53 


1 .93 


6.33 


8.83 


3.84 


2.93 


1.39 


2.42 


0.28 


4.90 


1.84 


39.77 


1893 


2.77 


6.16 


2.69 


8.60 


3.15 


3.02 


0.83 


0.61 


3.03 


3.01 


3.25 


2.23 


39.35 


1894 


1.43 


4.90 


2.82 


2.72 


4.52 


3.76 


1.35 


1.66 


1.82 


2.51 


1.55 


2.09 


31.13 


1895 


3.12 


0.86 


1.30 


1.96 


1.07 


1.48 


2.87 


1.91 


7.46 


0.83 


5.81 


4.86 


33.54 


1896 


1.60 


2.47 


3.08 


1.27 


3.56 


3.09 


6.72 


3.91 


8.17 


1.65 


4.19 


1.13 


39.84 


1897 


3.71 


2.37 


5.85 


4.83 


4.37 


3.70 


5.70 


0.42 


0.79 


0.45 


6.87 


3.09 


42.15 


1898 


4.93 


1.47 


9.90 


1.73 


2.59 


1.77 


5.52 


2.63 


4.23 


4.86 


2.39 


2.08 


44.10 


1899 


3.52 


2.08 


4.18 


1.36 


3.38 


1.76 


3.64 


5.82 


2.54 


2.51 


3.31 


2.77 


36.87 


1900 


1.54 


3.60 


2.10 


1.55 


6.14 


4.42 


4.10 


3.32 


2.95 


3.20 


4.12 


1.41 


38.45 


1901 


1.59 


1.63 


4.11 


3.19 


2.45 


3.52 


0.83 


3.57 


0.66 


3.52 


1.17 


4.09 


30.33 


1902 


0.76 


0.54 


3.08 


1.60 


3.66 


7.52 


3.67 


2.09 


5.33 


2.36 


3.03 


4.06 


37.70 


1903 


2.39 


3.74 


2.13 


3.72 


3.73 


3.19 


2.54 


3.92 


1.18 


3.67 


1.67 


0.58 


32.46 


1904 


3.87 


2.75 


10.95 


5.53 


3.75 


2.50 


3.63 


2.48 


3.96 


1.04 


O.ll 


4.85 


45.42 


1905 


1.43 


1.85 


3.10 


2.70 


5.47 


3.64 


2.29 


2.74 


2.13 


4.24 


1.48 


2.20 


33.27 


1906 


2.36 


0.86 


6.20 


2.13 


1.68 


3.62 


3.29 


5.23 


4.50 


1.17 


3.06 


3.37 


37.47 


1907 


7.68 


0.18 


4.07 


2.07 


2.85 


4.68 


4.41 


2.33 


2.31 


2.23 


2.62 


3.23 


38.56 


Means 


2.94 


3.05 


4.01 


3.36 


3.94 


4.32 


4.10 


3.25 


3.04 


2.72 


3.52 


3.02 


41.27 



Note — Bold-faced figures denote greatest and least monthly and annual values. 
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variations in stream flow. 

Records of water levels on the Wabash River have been kept 
by the United States Weather Bureau at Mt. Carmel, Illinois, only 
for the past thirteen years. Earlier occasional measurements of 
annual maximum levels were recorded, but no monthly mean levels 
were taken. Thirteen years ago forest conditions in Indiana were 
practically the same as at the present time, which fact renders these 
records worthless for comparative purposes. They have been util- 
ized, however, together with those upon precipitation, in construct- 
ing the curves in figure 10. These show the monthly fluctuations 
in the river and the relation between precipitation and variation 
in water level. It has been said by authorities that the amount of 
precipitation and the height of rivers is not proportional. It is 
seen here, however, that a fairly constant relation exists between 
the amount of precipitation and the river height from November 
to June, while for the remainder of the year no relation exists. 
Measurements of highest water levels were obtained at Terre Haute 
which shows that the high water mark has remained practically 
constant since 1828. Figure 11. 

The variations in stream flow, and especially the constancy of 
this flow has been found to be more dependent upon the distribu- 
tion of the available water supply than upon the actual quantity 
of the supply itself. This supply, which divides itself naturally 
into superficial run-off and underground drainage, affects the flow 
of streams in two ways. The superficial or surface run-off gives to 
the stream its excessive fluctuations and periodic overflows, while 
the underground drainage gives to it its permanent condition or 
constancy. 

It is the regulation of this supply, therefore, which is to deter- 
mine the variation and degree of constancy in the flow of streams. 
That the forest is one of the important factors in regulating this 
supply there is no longer any doubt. This fact has been confirmed 
by recent investigations and in Indiana, where it has been shown 
that the mean annual rainfall has not decreased in amount during 
the last thirty-six years, it has been found that the streams are less 
constant than they were fifty years ago, when the forests of the 
State were in their original condition. The Wabash River rises and 
falls more rapidly now than it formerly did, and a height that was 
only attained after a lapse of two or three weeks, at that time, is 
now reached within as many days. After a maximum height is 
once reached the subsidence is equally rapid. In connection with 
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this sudden rise and fall of the river it has been said that the num- 
ber of freshets throughout the year is greater now than it was fifty 
years ago. With regard to this statement, however, the authorities 
of the United States Weather Bureau say that there is still a differ- 
ence of opinion and that the matter is now the subject of a special 
investigation which will be reported upon later by the National 
Conservation Commission. The evidence collected along the Wa- 
bash River points to au increased number of freshets, but this evi- 
dence was of such a nature that its real scientific value is doubtful. . 

The problem, then, of variations in stream flow resolves itself 
into one of conservation of water supply. The forest, as stated 
before, has been found to be one active agent in this work of con- 
servation and since primitive time has been one of nature's meth- 
ods of furnishing the streams with a constant and regular supply 
of water. The degree to which the forest controls this supply is of 
course dependent upon the density of the forest cover as well as 
upon the extent and area of the catchment basin, together with cli- 
matic, topographical, and geological conditions. How important a 
part geological formations may play in this question of water sup- 
ply may be suggested by the following quotation which was taken 
from a report by the secretary of agriculture in relation to the 
forests, rivers and mountains of the southern Appalachian region. 
* * In studying the streams of the more northern states it seems that 
the numerous lakes and the deposits of sand and gravel spread 
over the hills and valleys of that region by the glaciers serve to 
store the water and to preserve the uniformity in the flow of the 
streams, and would accomplish much in this direction, even were 
the forests in that region entirely removed. In this southern re- 
gion the preservation of the soil and the stream is a task which the 
forests alone must accomplish, and to that end they must be effect- 
ively protected." It is now a well-known fact that the greater 
part of Indiana was once covered by the northern ice sheet or 
glacier, which dredged out extensive areas at one place by its shear- 
ing and erosive force, while it built up at another by depositing the 
accumulation of drifts as terminal and lateral moraines. Evi- 
dences of the first are found in the northern portion of the State, 
which is dotted with glacial lakes and traversed by slow streams 
and extensive swamps of the same origin, while the locations of the 
latter are marked by glacial bowlders which lie scattered about 
over various parts of the State. 

For the above reason it would not be expected to find the rivers 
of Indiana showing such variations and changes due to deforesta- 
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tion as are found in mountainous regions where the character of 
the geological formations diflfer from those of glacialed regions. 
However, the cutting away of the forest cover from the head waters 
of the principal streams of the State has had an appreciable eflfect 
upon the character of the overflow of these streams. The manner 
in which the forest acts in regulating this water supply has been 
thoroughly discussed in several government publications and its 
treatment here will be brief. 

For convenience of discussion the forest cover may be divided 
into forest canopy and forest floor. With each of these divisions 
the action upon the rainfall is purely a mechanical one. The 
forest canopy retards evaporation from the soil, breaks the force 
of the rain, and allows it to reach the ground more slowly and in a 
more finely divided state, which permits of a ready and complete 
absorption by the forest floor. It is well known that a slowly 
falling rain, even on a naked soil, is all taken up, while a heavy 
downpour, falling on the same soil, largely escapes as surface run- 
oflf. In the first place, each separate drop of rain has time to be ab- 
sorbed by the soil, while in the latter the accumulation of drops is 
too rapid to allow such complete absorption. This accumulation 
which would have been largely obtained had there been a covering 
of trees,- now runs oflf to lower levels and the future supply of water 
at this point is decreased. Next in importance to the forest canopy 
in lessening this run-off is the forest floor. 

The forest floor or layer of humus is do more than an accumula- 
tion of dead tree trunks, branches, bark, twigs, and leaves in a 
natural state of decomposition, forms a perfect absorptive surface 
for the rainfall. It is loose, porous and retentive, and in old forests 
often forms a layer several feet in thickness. The rain first checked 
in its descent and broken up into smaller drops by the overhanging 
canopy of branches, twigs, and leaves, is taken up readily and re- 
tained in large quantities by the permeable spongy layer of humus. 
Even when the rainfall is abnormal and the accumulation on the 
ground great, the run-off is intercepted by this uneven covering of 
debris and held back until most or all of it sinks beneath the sur- 
face. After the water once sinks beneath the surface soil it enters 
the interstices of the subsoil and the open channels formed by the 
roots of trees and shrubs, adding to the supply of deep seepage. 
It is this deep seepage which maintains the constancy of stream 
flow and any increase or decrease in the amount of this seepage, as 
well as that of surface run-off, will be noticeable in the annual flue- 
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tuations of the river. Measurements have been made in this coun- 
try to show the true relation of the forest to constancy and periodic 
variations in stream flow, and the following is a review of some of 
these measurements: ***How active a part is played by the forest 
in regulating the run-off is clearly shown by actual measurements 
of the flow of streams which drain forested and unf orested water- 
sheds. A typicai illustration of streams from barren, treeless 
watersheds may be found in the flow of Queen Creek, in Arizona. 
This stream discharges only in violent freshets, recurring usually 
as great flood-waves which subside almost as soon as they arise. 
The area of the drainage basin is 143 square miles, of which 61 per 
cent, is above an elevation of 3,000 feet. The rainfall is estimated 
to be about 15 inches. The maximum flood discharge of Queen 
Creek in 1896 was 9,000 cubic feet per second, and the mean dis- 
charge was 15 cubic feet per second ; during a large portion of the 
year the stream was entirely dry." 

** Cedar Creek, in Washington, is typical of streams flowing 
from timbered watersheds. The basin of Cedar Creek lies on the 
western slope of the Cascade Mountains, and is covered with a dense 
forest and a very heavy undergrowth of ferns and moss. The 
drainage area is the same as that of Queen Creek, 143 square miles. 
The precipitation for the year 1897 was about 93 inches for the 
lower portion of the basin, and probably 150 inches on the moun- 
tain summits; in spite, however, of the fact that the precipitation 
in Cedar Creek basin was from six to nine times more than that in 
Queen Creek basin, the maximum flood discharge of Cedar Creek 
for 1897 was but 3,601 cubic feet per second, as against the 9,000 
cubic feet of Queen Creek. On the other hand the flow of Cedar 
Creek was continuous throughout the year, and the minimum dis- 
charge was never less than 27 per cent, of the mean for the year. 
The mean discharge for Cedar Creek was 1,089 cubic feet, as against 
15 feet for Queen Creek. This radical difference between the be- 
havior of the two streams can be explained only by the difference 
in the soil cover of the two basins. Cedar Creek basin is covered 
with a heavy forest, while Queen Creek basin is almost entirely 
bare, with but a few scattered pinion trees and a little brash or 
grass." This excellent illustration of the effects of deforestation 
upon violent freshets and constancy of stream flow is considered of 
more value than any amount of theoretical discussion. It demon- 
strates beyond doubt the practical nature of the problem and gives 
to it the stamp of scientific accuracy. In speaking of the practica- 



♦United States Geological Survey, Eighteenth Annual Report. Part 4, Hydrography. 
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bility of the problem, its relation to navigation should receive brief 
mention. 

With the constancy of small navigable streams decreasing and 
their flood periods gradually becoming of shorter duration, naviga- 
tion must consequently be injured. Fifty and sixty years ago the 
flood periods on the Wabash River were of long enough duration 
to allow regular steamboat traffic as far as Delphi until the month 
of April. Press annoimcement of the arrivals and departures of 
steamboats were even found for Logansport, and history records 
the successful visit of one steamer to old Chief Godfroy's Village, 
situated near the mouth of the Mississinewa River, a point only a 
few miles above Peru. Now, however, this same volume of water, 
which was then held back by dense forests and maintained a flood 
stage of sufficient duration to permit of such navigation, rushes 
swiftly into the river from cleared fields and bare slopes, through 
extensive systems of surface drainage, causing a rapid rise and fall 
of the river in its passage to lower levels. 

The following records from early newspapers will give some 
idea of the extent of early navigation on the upper Wabash. 

ARTICLES TAKEN PROM THE DELPHI ORACLE. 

Advertisement, December 15, 1837. *'The new and substantial, 
fast running, light draught steamboat, Logansport, will ply between 
Cincinnati and Logansport, as a regular packet, all the ensuing 
spring, touching at the various points on the Wabash River. The 
Logansport has superior accommodations for freight and passen- 
gers.'' 

Arrival and departure of steamboats, Port of Delphi : 
March 29, 1837. 

' * Steamboat Saline, departed from Delphi for Salt Works. ' ' 

April 13, 1838. 

** Steamboat, Logansport, from Cincinnati; left same day for 
Logansport and arrived on same day from Logansport, and left 
same day for Cincinnati.'' 

April 26,. 1838. 

''Steamboat, Rochester, from Cincinnati, left same day for 
Louisville. ' ' 

Other press records were received at Covington, Indiana, which 
indicate that exceptionally law water stages were experienced as 
early as 1853. Such evidence, together with other data, leads to 
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the statement previously made, that the greatest change the Wa- 
bash River has undergone as a consequence of deforestation has 
been in a shortening of the flood periods and not in an appreciable 
decrease in the total discharge of the river. 

The following items appeared in the ' ' Covington Friend, ' ' pub- 
lished at Covington, Indiana, on the corresponding dates : 

January 19, 1850. 

* * The river is free from ice, in fine order for navigation and ris- 
ing. Two or three steamers have passed up. ' ' 

February 9, 1850. 

''Until Thursday night this week, ice closed the river; it then 
'flushed out,^ and during the succeeding day, from above, came 
down with a rushing din. Now the Wabash coast is clear and the 
channel ditto, with water in it sufficient for steamboat navigation. ' ' 

March 9, 1850. 

"The Wabash is high over the bottoms and rising. Steamboat 
trade was never so brisk.'' 

November 20, 1852. 

"The steamer, Julia Ann, passed up on Thursday morning. 
She is light draught and intended for the upper Wabash trade. 
The river is in fair stage. ' ' 
November 25, 1852. Advertisement. 

"The regular packet, Julia Ann, leaves Terre Haute on Thurs- 
day and Friday at 7 :00 a. m., immediately after the arrival of the 
cars, and reaches Covington at 9 :00 of the same morning following. 
She leaves Lafayette on Monday and Thursday at 8 :00 a. m., and 
reaches Covington at 5 :00 p. m. of same days. She is new and light 
draught, built especially for the Wabash trade.'' 

April 16, 1853. 

"The Wabash, because of low water, is useless. Even the little 
Phillips and Julia Ann are compelled to lay up. Several steamers 
are grounded below, laden with merchandise. ' ' 

April 23, 1853. 

"A slight rise in the river is very fortunate for merchants and 
steamboat owners. Steamers pass almost every hour." 
April 3, 1861. 

"The river is still very high, but falling. It was within three 
feet of being up to high water mark. We see the steamboat, Sam- 
uel Orr, is advertised to leave Cincinnati today for the Wabash 
River." 
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About this time the Wabash and Erie Canal was put in opera- 
tion and its influence upon river navigation in changing the trend 
of trade from the south to the north was considerable. The follow- 
ing appeared July 5, 1861, in the above mentioned papers: '*The 
canal packet, Little Dixie, leaves Attica daily, immediately after 
the arrival of the trains from the East, for Covington and all im- 
mediate points, and leaves Covington at 2:20 for Attica." 

May 1, 1867. (Same paper.) 

**The steamer Romeo is making regular trips between Covington 
and Terre Haute." 

March 18, 1868. 

**We learn that the steamer Romeo, on her way up from Hut- 
sonville, struck a snag just below York, and sunk. She had a load 
of 600 barrels of pork, but was run close to shore and the freight 
was removed." 

Later records of regular navigation on the Wabash River could 
not be found. 

DAMAGE RY RIVER. 

It has been found that the character and extent of the damage 
done by the Wabash River throughout the extent of its course in- 
vestigated is not as serious as is generally believed. The character 
of these damages is largely a washing away of fences and farm 
crops, tearing out of wagon roads and railways, and the breaking 
of river levees. The damage from fences is not considered, while 
that resulting from loss of farm crops is largely due to a retarda- 
tion in the time of planting. However, this loss of crops is largely 
compensated for by the enrichment of the land by deposition of 
silt. The tearing out of the wagon roads and railways is due to 
insufficient protection of grades, wrong materials and poor con- 
struction, while the breaking of levees results from similar causes. 
The breaking of levees (figure 12) is perhaps the worst form of 
damage done by the river, for the reason that the principles under- 
lying its proper construction will often alleviate the danger from 
other sources when properly introduced. For this reason it is 
deemed advisable to include a discussion upon the proper construc- 
tion of levees. 

**In selecting a route for a levee, care should be taken to locate 
on suitable ground where there is sufficient room for borrow pits on 
the river side, to keep a foreshore of timber between the location 
and open water, to cross sloughs and old channels by the shortest 
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courses, and to avoid places where the levee would be exposed to 
erosion by currents or waves/'* 

* * The height should be not less than three feet above high-water 
mark. This is necessary to prevent overtopping of the levee by 
waves by an unexpected rise in the flood plains, or by the lowering 
of the crown by the crossing of animals, erosion,'* etc. 

*'The injurious effects of waves and currents are materially de- 
creased as the slopes (of the levee) are flattened and of burrowing 
animals as the area of the cross section is increased. A flat slope 
is cheaply maintained, as grass grows over it more readily.'' 

** After a levee is completed the slopes should be smoothed off 
and sown in grass. In latitudes where it will grow, Bermuda is 
the best, as it makes a thick sod and grows readily on slopes. In 
other latitudes a mixture of bluegrass and redtop gives better 
service." All of these grasses grow in this latitude. **The blue- 
grass will grow on the upper part of the slopes and the crown, while 
the redtop will grow on the berm and borrow pits. These grasses 
make a tougher and better sod than any other tame varieties." 

**0n the completion of a levee efticient measures should imme- 
diately be taken for its maintenance. One of the first features to 
be looked after is the protection of the slopes from high water, cur- 
rents and waves. When there is a foreshore of thick-growing tim- 
ber there will not be much trouble from this source. Thick, small 
timber which will not bend before the force of the waves, is better 
than large timber, as it breaks up the waves more effectually. 
Where there is no native timber a good protection can soon be se- 
cured by planting of willows, maples and cottonwood in and along 
the borrow pit (see diagram figure 13). No timber should be al- 
lowed nearer the slopes than 20 feet, as the roots will penetrate the 
base of the levee and when they decay will cause seepage. Occasion- 
ally a green root will cause seepage of water under pressure." 

'* Another protection to the levee slope is a crossing of tough 
sod, which retards erosion occasioned by rain storms, currents, and 
waves. The vegetable growth on the levee, and on the slopes of 
each side should be kept cut, since weeds growing and decaying on 
the slopes loosen the surface. Bushes also keep the surface loose 
and increase the danger of injury by waves and currents. Any 
neglected growth over the levee affords protection to burrowing 
animals, making it difficult for hunters to locate them. Another 
method of protecting the slopes which is lasting but expensive, is 

♦Annual Report of Irrigation and Drainage Investigations, U. S. Department of Agricul- 
ture, 1904. 
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a revetment of rock 6 to 10 inches thick laid over the exposed 
slopes." 

LAND EROSION. 

Land erosion along streams may be divided into two classes; 
first, that which affects the river banks ; and, second, that which af- 
fects the hills and slopes which form the river valley. The extent 
of this erosion along streams is dependent upon a complication of 
conditions, the more important of which are: nature of the river 
currents, density and character of soil covering, climatic variations, 
texture of siirf acie soil, and the nature and abundance of rock for- 
mations. 

Along the upper Wabash, extending as far down the river as 
Delphi, there was little evidence of erosion along the banks. The 
reason of this is the rocky character of the channel from Bluffton 
to this point. For the greater part of this distance the river has 
cut its channel through solid rock, which resists to a degree the 
action of erosive agents. 

Farther down the river, however, the banks are composed largely 
of layers of loam, sand and gravel, and the action of the currents 
and waves on these is considerable. Every year acres of land are 
washed from one field, only to be carried down the river and de- 
posited on another. The light soil particles make up the silt de- 
posits of these lower fields, while the heavier sand and gravel is de- 
posited where the first break occurs in the current. This usually 
happens at a bend in the river and at these points extensive bars 
are constantly forming. At first they are composed entirely of sand 
and gravel and are void of vegetable growth. Gradually, however, 
there is an accumulation of soil near the original bank of the river 
and various forms of resistant herbs, together with willows, cotton- 
wood, maple and sycamore reclaim the bars to fertile conditions. 
Figure 14. 

Different conditions are found on the hills and slopes bordering 
the river and the effects of erosion are about the same throughout 
the extent of the territory investigated. In most cases these hills 
and slopes have been stripped of all tree growth and are only de- 
pendent upon a covering of bluegrass or other straggling herbage 
to resist destructive erosion. At points where the slope is not too 
great, and where the land is not too heavily pastured, this covering 
of bluegrass, if it be sufficiently heavy and luxuriant, will prevent 
erosion and hold the soil in place during excessive rainfall. On 
steep hillsides, however, this covering of sod will not suffice and a 
stronger, more effective covering is necessary to prevent a rapid 
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washing away of the soil and a consequent formation of deep gul- 
lies. Figures 15 and 16,. taken along the canal near Fairview Park, 
Indianapolis, Indiana, show the effect of continued hillside erosion. 
This example is only one of hundreds of such which may be found 
in the State. For years this hillside has been washing and caving 
backward, gradually infringing upon one of the most beautiful as 
well as most useful sections of the park, yet no efforts have been 
made to check its recession. Nature alone has worked incessantly 
in an effort to establish some growth upon the more gradual slopes, 
but the bare surface of hard stony clay, which offers poor condi- 
tions for germination and growth, has prevented any interruption 
of erosive action. 

A heavy growth of trees has been found most effective in pre- 
venting erosion on slopes and steep hillsides. However, it is not 
to be understood that no timber can be safely removed from such 
places. There are methods of partially clearing hilly land which, 
when properly carried out, permit of a safe cutting away of the 
timber, and even allow a large per cent, of the acreage to be brought 
under cultivation. The most effective of these systems, especially 
where the land is desired for cultivation, is that of terracing, figure 
13. This system of hillside cultivation generally employed to pre- 
vent washing, consists of a series of small ridges constructed across 
the slope on contour lines at intervals, the width of which must 
depend upon the degree of the slope. *^^ These ridges are some- 
times placed as close together as 20 feet, and as the ridges are at 
least 4 feet in width, 16 per cent, of the land is thus occupied. The 
object in this construction is to retain the rainfall until it can pass 
into the soil "by slow percolation. In some cases the trench on the 
upper side of the terrace is given a gentle grade for the purpose of 
leading an accumulated volume of water to some point where it can 
be taken to the stream at the foot of the slope. Often instead of a 
ridge or dike being made for the retention of the surface water, the 
terrace is made level and seeded to meadow grass, which is mowed 
for hay each season. The effect of a terrace of this kind is to check 
the flow of water and cause such a part of it as is not absorbed by 
the soil to pass to the next tier of land without concentration. The 
growing grass in summer and its stubble in winter serve to arrest 
the soil matter suspended in the water.'' Many times owners of 
these hill lands wish to remove the timber without cultivating the 
cleared space. This may be done safely by cutting the timber from 
strips instead of removing it from the entire slope at one time. 



♦Annual Report of Irrigation and Drainage Investigations, 1904. 
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These strips should follow the same general plan as the terraces, 
their width always depending upon the steepness of the slope. Be- 
tween such cleared strips there remains a belt of standing timber of 
equal width which should never be cut untiL reproduction is well 
established upon the cleared spaces. 




Fig. 16. View of excessive land erosion. 
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CONCLUSIONS. 



The various ways in which the forest may exert a modifying 
influence on stream flow have been dealt with and in most cases 
sufficient conclusions have been reached under the general headings. 
The following, however, is necessary in connection with the investi- 
gations. So far as could be determined, the actual volume of the 
Wabash Eiver is as great now as it was fifty years ago. Maximum 
and minimum records of water level are practically the same and 
the conditions of the stream bed, except for a more rapid formation 
of bars throughout the lower course, has not undergone great 
change. • 

The forests have been completely removed from the entire 
region investigated and the banks of the river are only dotted here 
and there with scattered wood lots and clumps of Cottonwood and 
willows. With this protective covering removed the clay banks of 
lower sections of the river shift rapidly. The shifting is now in- 
creased by the sudden rise and fall during freshets, which, though 
of longer duration in early year^, had their force broken by the 
forest cover along the banks. • 

This decrease in the duration of freshets has been found to be 
the greatest change which the river has undergone on account of 
deforestation. The lakes of northern Indiana, together with large 
areas of swamp land, extensive deposits of sand and gravel, act as 
conservative reservoirs to the unchanged amount of rainfall, thus 
furnishing a constant overflow to several streams. On the other 
hand, during seasons of exceptional precipitation, the modifying 
influence and conserving power of the once extensive forests are no 
longer felt. At such time the increased surface run-oflE forms the 
short, sudden freshet of today. 

In this manner deforestation about the head waters and along 
the lower course of the Wabash Eiver has caused a lessening in the 
duration of flood periods and a consequent decrease in navigability ; 
bars form across the channel more quickly now on account of the 
large amount of material brought down from cleared and culti- 
vated fields; clay banks wash rapidly since the cutting away of 
trees in close proximity to the stream, and the channel which was 
once held firmly by these trees is now shifting its course continu- 
ally. 
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FOEEST PLANTINGS IN INDIANA. 



E. E. Davis. 



The number of forest plantations in Indiana has increased quite 
rapidly in the past few years and shows that a practical interest is 
being taken in the work. It is particularly gratifying to find that 
the landowners in the southern part of the State are taking hold of 
forestry, because it is here that thousands of acres of hilly land, 
covered with poor soil, are found which in many cases has eroded 
so as to be unfit for agricultural purposes. 

Many of these plantations at first consist of only a small experi- 
mental plant, but in some cases the acreage of this is increased year 
by year. Sometimes, however, one is unfortunate in the selection 
of a species, which is either unsuited for growth on the site selected, 
or is a prey to some insect pest or fungous growth. When this is 
the case poor results usually follow and further attempts are dis- 
couraged. 

After the site has been chosen for a plantation, it is of the ut- 
most importance that only species suitable for growth on this par- 
ticular situation should be selected. Elevation, soil, drainage and 
depth of water-table are to be considered, and w^here a planting of 
mixed species is desired, only these which are adapted to grow with 
one another should be chosen. One should also be careful to choose 
for planting the species which when mature will best serve the pur- 
pose in mind. 

It is a mistake to make large, pure stand plantings of some 
species in those sections where destructive pests are certain to at- 
tack the plantation, for in many cases a mixed stand serves as a 
check on these pests. For instance, several pure stand black locust 
(Eobinia psedudacacia) plantations in the State have been almost 
completely destroyed by the locust borer (Cyllene robinia), which 
does not work on other species in mixed stand with the black locust. 

The Forest-planting leaflets, issued free by the United States 
Forest Service, and several of which are reprinted in the annual re- 
port of the State Board of Forestry for 1907, are recommended to 
prospective planters for information as to the proper species to 
plant. 
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CATALPA planting. 

Mr. S. M. Tilson, living four miles west of Greenwood, Johnson 
County, Indiana, has been quite successful in his experiment of 
growing the hardy catalpa (Catalpa speciosa) along fence rows for 
live posts. The trees were spaced thirty feet apart and were set 
along most of the fences on the farm. They calliper from eleven 
to sixteen inches in diameter at breast height, and average about 
thirteen inches. The clear length of stem averages only about eight 
feet, which is due to topping the seedlings when four years old. 
This removed the terminal bud and prevented further height 
growth, but probably hastened the diameter growth. The living 
trees are utilized for posts and those first used were injured by nail- 
ing the fencing directly to the tree, which would overgrow the wire 
(Fig. 2). Mr. Tilson found a remedy for this by fastening the 
fence to each tree with two ^'^-inch x 12-inch iron spikes, which 
were left to protrude six or eight inches to allow for growth of the 
tree. The spikes were driven into holes which were bored near 
the ground and at the height of the fence respectively, so that only 
the bottom and top of the woven wire fencing is fastened to hooks 
on the end of the spikes, and in this manner is kept from touching 
the bole of the tree. 

The trees, which number about 500, were grown from seeds gath- 
ered by Mr. Tilson and sown in the spring of 1889. The following 
spring the seedlings were transplanted to nursery, where they were 
left for two years, when they were set in their permanent positions. 
In the early spring of the next year the trees were pruned and 
topped, but since then no further attention has been given them, 
except the occasional pruning of a low branch. 

It was a mistake to top these trees, since ^ much greater height 
growth could have been obtained with a correspondingly greater 
number of posts to the tree if this had not been done. (See Fig. 3 
for example of tree not topped.) The soil here is mostly upland 
clay, and therefore is not the most favorable for the growth of the 
catapla, but these trees have done quite well. 

MIXED planting. 

Mr. Nicholas Volz, of Morris, Ripley County, Indiana, has 4^ 
miles south of town an 80-acre forest reservation and plantation 
consisting of 20 acres woodlot, 50 acres of plantings and about 10 
acres of cleared land, which will be planted in seedlings later. 

One hundred and ten thousand black locust (Robinia pseuda- 
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caeia), 5,000 hardy catalpa (Catalpa speciosa), 2,000 black walnut 
(Juglans nigra), and 1,000 Russian mulberry (Morus alba tatarica) 
seedlings have been planted since the spring of 1906, at which time 
about 18 acres were planted. In the spring of 1907 this was in- 
creased to 40 acres, which was again enlarged last spring (1908) to 
50 acres. 

The plantation is situated in rough land with poor clay soil, 
much eroded and unfit for cultivation. The catalpa is unsuited for 
both this type of land and soil, as proven by the seedlings planted 
three years ago, and which have made scarcely any perceptible 
growth. 

The black locust seedlings are doing well for trees which have 
had little or no cultivation, and those in the hollows have made 
better growth than the ones on the hills. The locust borer has not 
yet begun work on this plantation, but it is working in the vicinity. 
One small plantation of four-year-old black locust near Morris has 
almost every tree infested with this pest, so that the plantation is 
now absolutely worthless. 

The black walnut and Russian mulberry have been planted here 
and there over the plantation, and some are doing nicely. 

Mr. Andy Bauman, two miles southwest of Lake, "Spencer 
County, Indiana, has a small hardy catalpa plantation in which one- 
half acre of seedlings w^ere set, spaced 6x8 feet, in the spring of 
1903. These trees now average three inches in diameter at breast 
height. Jn the spring of 1904 one acre of seedlings were set ad- 
joining the small plat spaced 6x5 feet, and they now average only 
one and one-half inches in diameter. None of the three has been 
cut back and the great difference in growth is only partially due to 
the difference in spacing, as the trees first planted are on richer 
and moister soil. 

Many of the trees in this plantation would be straighter if they 
had been cut back during the second year, and the growth would be 
greater where the spacing is close. Cutting back also lessens the 
need for artificial pruning. 

Mr. Bauman has set a number of black locust around the farm- 
yard for shade, and one tree now nine years old measures 23 inches 
in diameter at the butt and 18 inches at breast height. (Fig. 5). 

Mr. R. L. McCoy, two and one-half miles southwest of Lake, 
Spencer County, Indiana, has a one-acre plantation of black locust, 
two years old. The trees average about 2^2 inches in diameter and 
run to 20 feet in height. They are set 8x8 feet and are on rich 
soil. Although all of the trees are of the same age, those which 
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were transplanted directly from the seed-bed to the plantation have 
made a much better growth than those which were heeled in (set 
in a nursery) before being planted. 




Fig. 5. A nine-year-old Black Locust tree on the farm of Andy 
Bauman, Lake, Spencer County, Indiana. Tree 18 inches in 
diameter at breast height. 
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Mr. McCoy also raises black locust nursery stock for sale. 
Eighteen acres were sown to seed in rows 24 inches apart last May 
and June, and the seedlings now (the last of August) run up to 24 
inches in height and show evidence of careful cultivation. 

There are a great many in this vicinity who are putting in black 
locust plantations which promise well, providing the locust borer 
keeps out. 

Senator Hemenway and Thos. P. Littlepage, his secretary, have 
a black locust plantation near Gtentryville, Spencer County, Indi- 
ana. The plat is an example of much of the southern Indiana land 
which is broken and in places badly eroded. The soil is of a poor 
quality yellow clay, but the locust seems to grow well on it. 

Thirty-five acres of seedlings were put out in the fall of 1906 
and 1907, under the direction of Mr. Littlepage. He will have put 
in this fall, adjoining the locust plantation, 35 acres mixed species. 
American chestnut, Osage Orange and Eussian mulberry will prob- 
ably be selected, as they make a fairly good growth on this type of 
soil and all make good posts, the object in mind. 

The locust plantation has had no cultivation, but the seedlings 
are doing nicely, considering the fact that they have passed through 
a very dry summer. 

The locust borer has not made its appearance in this plantation, 
but in the near-by planting of Mr. B. E. Roberts the borer has got 
a good start and it will take prompt measures to check its progress. 
Mr. Roberts has had 10,000 black locust seedlings put in and in- 
tends to double the number this fall. Some of his trees which are 
now four years of age have made excellent growth, but the borers 
seem to be working on the best trees. 

It is very important to growers of the black locust that they 
should begin controlling the locust borer as soon as it makes its ap- 
pearance, else it will do great damage and soon infest the whole 
plantation. Remedial suggestions for the control of the locust 
borer are embodied by A. D. Hopkins, of the Bureau of Ento- 
mology, in a bulletin reprinted in the annual report of the State 
Board of Forestry for 1907, and this is recommended to those in- 
terested in the black locust 

The few descriptions given are types of the forestry planting by 
individuals, and will suffice for the thousands found throughout the 
State. Thick planting for trees at the start is recommended, in 
order to have the straight bole formed early and overcome numer- 
ous branching. But thinning should be done as soon as the trees 
begin to crowd. If neglected disease and injury results. Five 
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and six feet part at beginning is proper, but at three and four 
years every other tree should be removed and transplanted else- 
where. 




Catalpa speciosa growing naturally in fields. These^.tpees were 
never cut back to induce straiglit boles. 
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BIG POUR railroad CO. CATALPA PLANTATION. 

The Big Four Catalpa Plantation is situated about two and one- 
half miles northeast of Brightwood. The planting contains thirty- 
five acres. The trees were planted in rows six feet apart, the dis- 
tance between individual trees of each row being from four to six 
feet. This plantation is now eight years old and has made poor 
progress during that time. At present the estimated diameter is 
not greater than two inches, with a clear bowl length of ten feet. 
The railway company, probably advised by some professed silvi- 
culturist, made a poor choice in selecting this plat for a catalpa 
plantation. 

The soil of three-fourths of the thirty-five acres is a compact 
clay, running together with each successive rain and becoming so 
hard during the dry months that it can hardly be penetrated by or- 
dinary tools. At the extreme east side of the plat this clay shades 
off into a loam of greater depth and porosity. This change in the 
depth and character of the soil shows its effect upon growth by hav- 
ing produced the best developed trees of the entire plantation. The 
soil as a whole is strikingly deficient in organic substance and is 
completely covered with a growth of resistant grasses and weeds. 
It is known, however, that the catalpa is a tree which requires a 
deep, fertile soil for its best development. Forming an extensive 
root system, especially during the first few years of growth, the 
soil must be deep and porous to permit of a ready penetration to 
considerable depths. Therefore, the low average diameter of this 
planting is not astonishing, the trees having grown under extremely 
adverse conditions during their entire existence. 

There is some evidence of disease among the trees, although not 
yet of a serious nature. Heart rot, which in most cases had started 
at the base of the trunk, has resulted in the death of several trees. 
This planting was not cut back until the trees had reached an age 
of five years, at which age the boles were of considerable size. The 
heart rot seems to have had its starting point in these old stumps 
and entered the present growth at the point of contact. Three 
years is thought to be the proper age for cutting back catalpa 
plantings, and any longer time only increases the chances for in- 
jury from disease and insects through the old stump. 

As a whole, the planting is in poor condition. Cultivation, ap- 
parently discontinued some time ago, has not been resumed in any 
way during the present year. Indeed, there is no effort being 
made by th«eipresent management to better the conditions of the in- 
dividual trees, or to even improve the general aspect of the plan- 
tation. 
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CATALPA PLANTINGS OBSERVED AND REPORTED BY DR. G. 
HENRI BOGART. 

The urgent necessity of re-forestation, whether as a climatie 
necessity, or for the production of timber is coming to be univer- 
sally understood. 

But while the individtial may fully comprehend the communal 
need, humanity is so constituted that we want to be convinced that 
the individual may himself profit, and at a period not too far in 
the future. 

Catalpa growing as shown by Indiana examples certainly 
solves the question, from any and all viewpoints. 

In May, 1905, William Wible planted one thousand trees on his 
farm, six miles northwest of Sullivan. 

The trees were planted four feet apart, rows each eight feet 
distant from the other. 

The soil is a ** runny" white clay, overlying coal. 

The ground had been previously plowed deep and well pul- 
verized. 

Back furrows were thrown out for the rows, and the plants, 
steadied by a little earth, were plowed in. 

Mr. Wible and hand were a little less than a day in planting 
the 1,000, and lest the unknowing may consider that this planting 
was carelessly done, we point to the result of 999 trees now living. 

The little plantation was set with yearling shrubs, thirty inches 
or better in height. 

The soil was then planted in potatoes and carefully cultivated. 

The second year a crop of pumpkins was put in. This is con- 
sidered an ideal crop for the second year, as it does not necessitate 
stirring the earth too close to the young trees; while the vines 
effectually shade the ground and keep down weeds during the latter 
part of the season. 

The third year the ground was seeded to grass, and the young 
trees were ready to fight their own battles. 

During the cultivation of the crop of trees, Mr. Wible carefully 
kept his trees trimmed to a small cluster at the top ; the extent of 
his pruning being best described by the photograph. 

This pruning was principally accomplished by the thumb and 
fingers, the side shoots being removed while soft and tender. 

This not only saved much labor, but avoided one detrimental 
feature of catalpa growing; i.e., when woody branches are cut 
away, there is a tendency for the resulting knot to remain as a 
loose plug, and afford an inlet for a species of decay. 
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When the photo was made in June, 1908, the Wible grove con- 
sisted of trees which average four and one-half inches in diameter 
and twenty feet high ; a fine showing for three years ai^d a month 
from planting. 

The trees and planting cost the owner $47.90 and he had a good 
crop of potatoes and one of pumpkins to his credit. 

This summer he refused a lump sum of $500 for his grove. This 
seems like a remarkable profit and may sound imreasonable. To 
be convinced write to William Wible, R. F. D. No. 2, Sullivan, Ind., 
or if earnestly considering the pecuniary side of the matter, do as 
the writer, and journey a little pilgrimage to the spot. 

A mile away, Frank Wilson also planted a grove at the same 
time. Mr. Wilson's land is a part of a former swamp drained by 
a public ditch. 

In the illustration water may be seen at the lower left hand 
corner. The soil is black and peaty. 

Mr. Wilson pursued a similar course in this dissimilar soil. 

During the first season he became too zealous in his trimming 
and for a time stripped everything except a cluster of leaves at the 
top and stimted some of his trees, therefore, they do not display so 
remarkable a uniformity as the neighboring grove. 

Each of these groves covers about three-fifths of an acre of 
groimd. 

Both gentlemen ascribe their success to carefully following the 
instructions of Mr. Frank V. Felt, Greenfield, Ind. Mr. Felt has 
been for many years an enthusiast in the catalpa growing. 

In an interview with the writer he said that whoever would 
plant catalpas must expect to give his plantation perfect care and 
cultivation for its first two years. 

If this is not done the resulting failure will prove more dis- 
astrous than its mere loss, as it will create a distrust and so set 
back this relatively new industry. For example, catalpa trees were 
at one time set along the right of way of the E. & T. H. railway in 
Sullivan county. 

The trees were not cultivated, and worse yet, were of the wrong 
variety, and it was with great difficulty that these two gentlemen 
were induced to enter into the enterprise. 

Since the imqualified success that has crowned their efforts, more 
than 100,000 trees have been sold in that section. ^ 

R. W. McKeen, the Terre Haute capitalist, has 40,000 planted 
on twenty acres of sand soil on his Spring Hill farm south of the 
city. 
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The best results seemed to be attained by planting year old 
plants. The catalpa roots rapidly and strikes deep. If planted 
early there is no stunting. 

At the time of planting of the Wible and Wilson groves, a neigh- 
bor, who was too impatient to wait, gurchased and set a grove of 
three year old plants. He was at much more initial expense for 
trees. His bill for planting was several times as much as that of 
his neighbors, and at the present time, his trees are not as large as 
the yearlings, and even though they should attain equal size at 
some dim future period, there will be an immense loss of oppor- 
tunity for good. No tree requires more careful handling when 
young, and none are hardier when once well started. 

Close planting does best apparently, as the self-pruning and 
erect habit of growth are thus best induced. 

The grove may then be culled of posts or stakes. The Wible 
and Wilson groves will cut posts next year; when the alternate 
trees are removed. 

Perhaps the best example of this fact in Indiana is the Binford 
grove, six miles southeast of Greenfield, in Hancock County. 

This grove was originally planted six by six feet, or 1,200 trees 
fco the acre. The planting was done either fifteen or sixteen years 
ago. 

The original owner is dead so that the exact date could be no 
nearer determined. 

As the trees began crowding, they were culled until now there 
are not more than 900 of the original 2,000 standing. The trees 
measure an average of about eleven inches in diameter and will cut 
poles thirty-five feet high with six inch top. The photo was made 
at an open space, near one edge of the grove. 

The tendency to send out side branches, after trimming will be 
observed. 

The grove is on thin yellow clay land along the course of a bank 
of a gently sloping ravine. The remainder of the field, in which the 
grove is located is in corn this year, and will yield probably twenty- 
five bushels per acre, but I am assured that the land was far more 
fertile when the grove was planted. Certain it is, that while the 
catalpa will succeed on many different soils, the best results will 
follow on the best grounds. 

Proper care in selecting the variety, and freedom from hybrid- 
izing of the seeds are absolutely indispensable to success. From 
Indianapolis to Richmond the Pennsylvania Railroad has a great 
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many catalpa planted, which have the broad branching tops charac- 
teristic of the apple trees in the orchard. 

Omer Ratcliff of Richmond, Frank Felt of Greenfield, and the 
writer have this autumn secured seed pods from these trees and 
find the shbrt pods and small seeds of the catalpa bignonioides. 

Now as to the labor of the planting on the R. W. McKeen tract, 
seven men and three boys planted 10,000 trees in one day, and quit 
early. One of the first recorded instances of the recognition of the 
value of the catalpa speciosa, is when William Henry Harrison in 
a speech at Carthage, Ohio, 1826, advocated the planting of this 
tree for certain purposes. 

The general had lived where this tree was a native, along the 
lower Wabash, and had used it for posts which are still in firm 
soilidty, at Vincennes. 

According to reports of the last World's Fair the catalpa 
speciosa will grow in twenty years to twenty inches in diameter, 
and forty feet high. 

In fifty years, as shown by the growth rings, it has attained 100 
feet in height and thirty-seven inches diameter, in native forest. 

As fence posts it has remained sound for eighty-five years in 
the east. 

As fence rails in the air, and sun, and rain, it has remained solid 
for eighty years. 

As railroad crossties it has remained sound and firm for thirty- 
two years. 

It makes magnificent furniture. 

As an interior house trimming lumber, it makes a finish equal 
to any American wood, considered either for beauty or polish. 

Every portion of either freight or passenger coaches can be 
made from catalpa, as was shown by the Barney & Smith exhibit 
at the last World's Fair. 

It can be handsomely carved, readily yielding to the chisel. 

Trim, straight, durable telegraph and telephone poles can be 
grown in a dozen years. 

No timber yields more kindly to bending or retains its bent 
wood shapes better. 

In cabinet work it does not warp nor shrink. 

It will grow into railroad ties in one-twelfth the time of white 
oak, and will more than doubly outlast that timber. 

It makes pulp, from which the finest book paper can be made. 
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NUT ORCHARDING. 



By jyiASON J. NiBLACK, Vincennes, Indiana. 



"Nature plants groves and man plants orchards." — Prof. H. E. Van 

DiEMAN. 

It seems safe to say that nut culture in Indiana is as yet an 
unexplored field. There are no nurseries that profess to supply 
young nut trees specially fitted to be transplanted into orchards 
within the confines of this territory. 

In years gone by there were very many native nut trees growing 
in a wild state in the broad expanse of the forests which provided 
large quantities of food for the red man while he was an inhabitant 
and which provided food and luxury for the white man afterwards 
as long as these trees were spared from destruction. 

The great value of the native nut trees was not appreciated by 
the Hoosier fathers nor by the sons of these fathers and their supe- 
riority over other trees of the forest was so far overlooked as to 
permit them to be felled by the woodsman to be made into lumber 
or rolled into log heaps with the logs of other trees to be burned 
preparatory for the plow and for the cultivation of the soil. 

So indifferent, careless and negligent have been the owners of 
large numbers of these delicious nut bearing trees that they have 
too often acquiesced in the felling thereof by strangers and tres- 
passers that the one season's produce might be the more easily 
gathered. 

So rapidly are the native nut trees becoming extinct that the 
time is overly ripe for staying their further destruction and for 
a careful and economical study of their value as trees to perpetuate 
and propagate. 

The native nuts of Indiana are the black walnut, the butternut, 
the hazelnut, the beech nut, the hickories and the pecan. The pecan 
v/ill be dealt with more in detail in this article because it gives 
better promise of rewards and more is known concerning its culture. 

The pecan belongs to the hickories, of which it is a species. 
While many of the hickories are worthy of cultivation, the pecan is 
by far the most important and profitable to cultivate, although the 
sliollbark hickory is always marketable, is delicious in its nutty 
sweetness and by no means entirely distanced by its more favored 
relative. Prolific bearing shellbark hickory trees exist in smaU 
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numbers in almost every part of Indiana, although probably, in 
seecQing or native form, and there is no serious danger of their 
becoming entirely extinct for some generations. But some way 
should be provided for selecting the best varieties for propagation 
by budding and grafting and for cultivation in orchards. 

The pecan trees, however, are somewhat different. The terri- 
tory in which these are found in a wild state is much more limited. 
Their home is in the rich bottom lands in the alluvial soils along 
a few of the rivers. They are fast disappearing. Unless something 
shall be done very soon to preserve the best producers amongst 
the wild trees that still i*emain, or to plant, cultivate and propagate 
other trees they will shortly be gone. Some central authority 
should be established, without delay, either through the State Board 
of Forestry, or through the Horticultural Department of the Ex- 
periment Station at Purdue University, more appropriately the 
latter, to plant nut orchards of seedling, grafted and budded nut 
trees ; to locate the largest, most prolific and most desirable varieties 
that grow on the trees yet living from which to graft and bud and 
to issue bulletins and other information to every one wishing to 
receive it. In this way only can the matter be handled in a sure, 
business-like and proper manner. A law should be made to take 
in hand the guidance of this undeveloped but sure, safe and profit- 
able industry. 

Nuts when planted do not come true to seed. Like other fruits, 
the apple, peach, pear, plum and others, when grown from the seed 
produce ** seedlings'' not often resembling in general characteristics 
the nut of the parent tree but more likely the characteristics of 
some remote ancestor or an entirely new variety. The nuts from 
no two wild or seedling trees fully resemble each other in appear- 
ance or qualities. Each wild or seedling nut tree gives to its fruit 
an individuality which, to one acquainted with it, will distinguish 
it from the nuts of any and all other trees. It follows therefore 
that the nuts from some trees of the same kind are better tbi»n 
others. They may be larger in size, more delicate and delicious in 
flavor, thinner shelled, better filled with meats, better in cracking 
qualities, the trees may be more regular and more prolific in bear- 
ing, hardier, better growers and better and easier to propagate from 
than others. It follows again that in planting nuts for the purpose 
of growing a seedling trees it is strongly advisable that the very 
best and most desirable varieties obtainable be used, as the better 
the seed the better the chances are for good varieties in the seedling 
trees. 
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It is true but probably not generally known that the pecan never 
grew as a native nut in any other part of the world than a small 
part of the United States. In its wild form it grew originally as a 
forest tree in the Mississippi Valley and some of its tributaries and 
in the valleys of a few rivers in Texas. It grew as far north on 
the Mississippi River as Davenport, Iowa. In the Wabash River 
Valley it grew as far north as some forty miles above Terre Haute, 
in Indiana. In the Ohio River Valley it grew as far up as Cincin- 
nati, Ohio. From these points it grew in southeastern Iowa, in the 
eastern half of Missouri; western, southern and southeastern 
Illinois ; in the southern and southwestern part of Indiana ; west- 
ern part of Kentucky and Tennessee ; the northern part of Georgia ; 
in a very large part of Arkansas, Mississippi, Louisiana and in the 
southeast half of Texas. It is unknown in any other part of the 
world except as transplanted by man. 

In Texas the pecan in its wild state is probably more abundant 
than in all other places combined. These nuts are often shipped 
from Texas in train load lots, and it is said that sometimes one-half 
of the Texas crop remains ungathered. The Texas pecan is the 
pecan in commerce today. They are the reddish brown pecan that 
is found for sale in the stores. They get this reddish brown color 
from being polished. They are thus bright and uniform in color 
and more inviting to the purchaser. These Texas pecans are very 
thick shelled and hard to crack. Their meats are undoubtedly very 
fine, yet they are not equal in flavor to the Northern or the Indiana 
pecan. The Indiana pecan is also thinner shelled and easier to 
crack. 

Theoretically it is fair to presume that the original home of the 
pecan, very many centuries back, was in the northernmost and 
highest up-stream limits of the terriotry above mentioned. Through 
the aid of the running waters and of the birds, squirrels and other 
animals the pecan was possibly and probably spread down along 
and back from the rivers until the whole original territory as found 
by the white man was covered. It is not at all likely that the pecan 
was spread upward from below. All the tendency in the spread of 
the pecan by birds, animals and moving waters would naturally b3 
the other way — down stream. 

It is now probably twenty years since planting pecan trees in 
orchards was begun. The work was taken up in the southern 
states and is now quite extensively carried on in Louisiana, Missis- 
sippi, Alabama, Georgia, Florida and to a smaller extent in Texas. 
The orchards first planted were nearly all of seedling trees, but at 
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the present time few trees are planted except budded and grafted 
trees of known varieties. In consequence of the extensive planting 
of pecan orchards in these Southern Gulf Coast States there has 
sprung up a new industry in these states in the way of pecan nur- 
series. There are now some twenty or more pecan nurseries 
scattered over these states where budded and grafted trees can be 
purchased in any number. Some of these nurseries can supply 
from one tree up to one hundred thousand trees. Up to six or seven 
years ago ninety-five per cent of the pecan trees sold by these nur- 
eries were seedling trees, but now the percentage is reversed and 
ninety-five per cent of the trees sold are budded or grafted trees. 

While nut culture in the Southern States has not altogether 
passed out of the experimental stage it has gone far enough to 
demonstrate the possibilities that are in the work. The industry 
of orchard planting is rapidly on the increase and the profit in the 
business, being several times greater, per acre, than cotton or any 
other staple crops, is attracting considerable and widespread atten- 
tion. The literature of the business while yet scanty enough is 
growing. ''The Nut Grower '* is a monthly publication published 
at Poulan, Georgia. It is the official organ of the National Nut 
Growers' Association. It is devoted exclusively to nut culture. It 
is a modest, unpretentious paper — ^the October number sometimes 
comes out in December or January — ^but it is doing a great deal of 
good. ''The American Fruit and Nut Journar' is published at 
Petersburg, Virginia, and is largely devoted to nut culture. It has 
a large circulation, is up to date and enterprising and has great 
merit. Prof. H. Harold Hume in 1906 published a small book — 
"The Pecan and Its Culture'' — which is a very valuable contribu- 
tion to the matter of which it treats. This book is published by the 
American Fruit and Nut Journal, Petersburg, Virginia. The cata- 
logs of many of the pecan nurseries, whose advertisements will be 
found in the papers above mentioned, contain a large amount of 
useful information on nut culture. Dr. J. F. Wilson, Poulan, 
Georgia, who is Secretary of the National Nut Growers' Associa- 
tion, has for sale copies of some of the proceedings of the annual 
meetings of that association which are full of interesting and valu- 
able information. 

The Southern pecan growers, as will be noticed in many of their 
writings, are somewhat dubious about the pecan growing to advan- 
tage in what they call the Northern limit of the pecan belt. ' * The 
Nut Grower" published at Poulan, Georgia, in its November, 1907, 
issue says: "While pecan nuts are marketable all over the world 
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it is a significant fact that this is the only country where they are 
indigenous. The United States, or the Gulf Coast, rather, has a 
natural monopoly of the industry.'* And the same paper says in 
a few issues before the one just quoted from: ''The Nut Grower 
h^s been advised from reliable sources that pecan near Niagara 
Falls has borne fruit in large quantities for many years.'* Instead 
of saying Niagara Falls in this last quotation it might have said 
Iowa, Missouri, Illinois, Indiana, Ohio, Kentucky, New Jersey, 
Maryland, Virginia and North and South Carolina, as pecan trees 
have been bearing ''fruit in large quantities for many years** in all 
of these states and in some of them for many centuries. 

Not to dwell upon the philosophy of the matter too long, it 
seems safe and sound to say and believe that as pecan trees have 
grown and produced large quantities of fruit in Indiana and other 
states in the northern limit of the pecan belt for several centuries 
and are yet doing so, they will continue to do so, especially under 
careful and proper selection and cultivation. If nuts that are 
grown in this locality shall be planted in this locality and not too 
far north of the locality where they have grown, it is undoubtedly 
safe to rely on the harvest. And if scions or buds from trees grown 
in this locality shall be grafted or budded upon stocks grown from 
these nuts, it will be safe to rely on the resulting trees for as abun- 
dant a crop of nuts as can be relied on anywhere. No horticulturist 
wiU gainsay these conclusions. The main thing and the all-impor- 
tant thing and the indispensable thing in demonstrating the cor- 
rectness of these conclusions is to discover the suitable varieties to 
use for scions and buds. Every citizen of Indiana and in the north- 
ern limit of the pecan belt, who knows of growing pecan trees, 
should appoint himself a committee of one to discover and mark 
the choicest and best varieties that grow and save the trees that 
bear them for propagating purposes. By the united efforts of all 
much will be accomplished. Many very good varieties will be found 
although the ideal nut will never be discovered. There are many 
very good varieties of apples and other fruits, but the ideal apple 
and other fruits has not been and probably never will be brought 
to light. 

There will be no great trouble in finding suitable varieties in 
Indiana, as several have already been located and others exist all 
the way from Covington, in Fountain County, to the mouth of the 
Wabash River, and many more will be developed by the planting 
of seedling trees. If the work of finding and preserving the best 
varieties of pecans grown in Indiana had commenced fifty years 
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ago a very choice lot of varieties would now be had. But the good 
varieties that yet remain furnish a sufficient lot to drive away dis- 
couragement on this account. 

If Indiana and the other states in the Northern limit of the 
pecan belt had developed the industry of pecan culture prior to 
the Gulf Coast States and the present conditions were now reversed 
would it be probable that it would have been a matter of conjecture 
whether or not the industry would have thrived in the Gulf Coast 
States and in the Southern limits — if such could be defined — of the 
pecan belt ? 

It is possible that some or all of the Southern varieties may not 
do well or at all in Indiana, but even this matter is not settled. Ex- 
perimental work along this line will have to be done and the matter 
thoroughly tried out before any reliable conclusions can be reached 
on this subject. Such work should be encouraged as much as pos- 
sible. 

Nature seems to have already established the fact that the 
Northern varieties will grow, prosper and do well in every way in 
the Southern States, as it is probable that all the varieties that 
exist in those states or at least the ancestors of those varieties orig- 
inally came from the North. 

While everyone might have a good notion as to how to plant 
nut trees and take care of them afterwards, it might be well to 
enumerate some of the matters in that connection that have been 
found useful in a practical way. In the first place if one desires 
to plant nuts in small quantities it is well to plant the nuts in the 
fall in the exact place where it is desired that the trees shall grow. 
Care should be taken in the spring that proper cultivation be given 
the young trees and that nothing shall destroy them or disturb them. 
If large numbers of trees are to be planted it is well to plant the 
nuts in nursery rows from four to six inches apart, two inches 
deep and the rows four feet apart so that careful cultivation can be 
had and the weeds kept out until the trees shall be ready to trans- 
plant. The rows of nuts should be ridged over pretty well so as 
to keep them from becoming water soaked, and these ridges should 
be dragged down in the early spring. This will give the young 
trees a clean bed to grow in and a better chance to get a good start. 
Many find that the best way to handle the nuts that are to be 
planted is to stratify them in the fall. A well drained place should 
be selected, a layer of sand or loose earth should be made and upon 
this a layer of nuts should be placed, then another layer of sand 
or loose dirt and another layer of nuts and so on. They should not 
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be exposed to too much moisture although the earth about the nuts 
may be moist to some extent. In the early spring when the weather 
begins to open up properly the nuts may then be placed wher6 they 
are desired to grow or in nursery rows four to six inches apart 
as already mentioned. In the spring when the nuts are taken out 
of the layer they may be found cracked open and sprouting. With 
care not to break the young sprouts they will be in just the proper 
shape for planting. They must not remain out of the ground long 
enough to become dried out. It might be well also to protect the 
nuts in the layers above and below with wire screens from being 
dug up and removed by squirrels, moles, mice and other enemies 
which are said to sometimes do considerable damage to the unpro- 
tected nuts in the ground. 

There is another way to handle nuts for planting and that is 
to soak them three or four days in water in the spring and then 
plant them either in the places where they are to be grown or in 
the nursery rows. 

Any of these methods are good and each method will be warmly 
advocated by the various peeople who practice them. 

If the young trees are to be budded or grafted the proper time 
to do this work, generally speaking, is when the young stock is two 
years of age, but this work may be done when the stock is younger 
if it shows sufficient growth or older if desired. They are then 
allowed to grow another year or longer if necessary or desirable, 
at which time they are ready to be transplanted into orchards and 
permanent locations. 

The budding and grafting process is much more difficult in the 
case of nut trees than it is with the ordinary fruit tree. Many per- 
sons never acquire sufficient skill to bud or graft nut trees. Other 
persons become proficient only in a very slight degree while a few 
men adapt themselves to the work and become highly successful. 
The work is growing easier as it becomes better understood and it is 
likely that the percentage of successful budding and grafting will 
be greatly increased. At the present time it is safe to say that in 
the nut nurseries of the South fifty or sixty per cent of successful 
work is all that is now being accomplished. This difficulty in bud- 
ding and grafting is and probably always will be one of the factors 
in keeping the price of nuri^ry stock higher than in other nursery 
lines. Nursery stock in nut trees has not yet reached a point where 
it is cheap ; but this need be no drawback, as trees well grown in 
nurseries are well and easily worth all that the nurserymen are 
asking for them. 
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Nearly all the known methods of budding and grafting have 
been tried on the pecan. Some persons succeed with one method 
and fail with others. Should a budder or grafter be asked as to 
which method is best the answer would be the naming of the one he 
himself best succeeds with.. Yet there are two or three methods of 
each budding and grafting that have become more or less general, 
and these methods are generally advised. Annular budding, which 
is the same as ring budding and the same as flute budding, is much 
used and advised. Chip budding is being used considerably of late 
and shield budding has been used with some success. For annular 
budding there are several budding tools on the market, probably 
the best and most used being *' Whites" made by Prof. Herbert 
C. White, of De Wit, Georgia. 

The methods used in grafting are most generally the whip or 
tongue method and the cleft method. The tongue method is used 
very largely in root grafting. The graft is made at the crown 
where the root comes to the surface of the ground and from one 
to six inches below that point. In root grafting wax is not gener- 
ally used, as wrapping with waxed twine or cloth being covered 
up with dirt is sufficient to keep out the air. Such wrapping does 
not have to be cut off, as it will rot off in proper time. In root or 
crown grafting the dirt should be piled up around the scion so as 
to leave but one good bud above the ground. Extra care is neces- 
sary in every part of the work of budding and grafting nut trees. 

In transplanting the trees it will be noticed that the taproot is 
much longer than in ordinary trees, the taproot often being longer 
than the tree above the ground, extending three or four feet 
or more at two years of age. It will not be necessary to take up 
the entire taproot. It may be cut off so as to leave it some thirty- 
six inches in length. With these cut off the trees when transplanted 
will form new roots and make better and thriftier growth. The 
length of the taproots of the trees is another factor that will keep 
the price of nursery stock higher than in other nursery lines. All 
the trees have to be dug up by hand. 

Pecan trees when planted in orchards should not be less than 
forty feet in distance apart, sixty feet apart is far better, and many 
of the best informed and most experienced growers of pecan trees 
insist that the distance apart should be eighty feet and even one 
hundred feet apart. At forty feet distance the trees at thirty or 
thirty-five years old would probably reach each other in their 
growth. When they are placed out in full sunlight and allowed to 
grow they make a good head and quite an extensive spread. 
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Nut trees are like other fruit trees and make a healthy growth 
with proper cultivation and fertilization. If there is any difference 
between other fruit trees and nut trees it is that nut trees demand 
and must have more careful cultivation in order to make the most 
advantageous growth and advancement. While trees may grow 
without fertilization, yet there is no tree that will show so quick a 
response to aid in this line as will the nut trees. And such aid 
should not be withheld where it is needed. Great care should be 
taken not to stunt the young tree in its growth. It should be kept 
growing as vigorously as possible, as, if it is stunted, it will always 
be a slow growing tree. The stunted trees in the nursery rows 
should be discarded and not transplanted. 

In transplanting nut trees extra care and precaution should be 
taken not to let the roots of the young trees become dried out. They 
should be kept from the sun, wind and dry air and in a moist con- 
dition up to the very time of placing them in the ground to be 
covered. It should always be borne in mind that there is more 
difficulty in getting nut trees started properly in orchards than 
there is in the case of other fruits. But when these extra precau- 
tions are taken the results are just as sure. 

The land where nut orchards are planted can be used for many 
years between the rows for the planting of almost any kind of crop. 
It is always best, however, to put in that crop which will have to 
be cultivated most in the summer season, such as com, potatoes 
and garden truck. It is not advisable to put in grain crops or grass 
or timothy at least until the trees have become fifteen or twenty 
years of age. The best thing that can be done about every third 
year is to sow clover, cow peas or similar crops to be turned under. 
This will keep the soil alive and feed the roots of the trees in a way 
that will do them very much good. Crops should never be grown, 
however, too close to the trees. If possible these should be care- 
fully cultivated with the hoe or some other way so as to keep the 
dirt loose about the trees and the weeds and grass from growing 
close to them. 

A number of farmers and landowners who have had wild pecan 
trees growing on their land have cut out all the other trees and left 
the pecan trees standing. There are a number of groves of from ten 
to two hundred or more trees along the Wabash River. Very few 
of these trees bear nuts of choice varieties but they could all be 
top worked by budding and grafting the best varieties in the various 
groves or in other groves and made to produce better and more 
desirable nuts. Top working is a good practice and should be 
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liberally indulged in. It might be possible that buds and scions 
from southern trees of the southern varieties could be successfully 
top worked on trees in such groves as are here mentioned. Exten- 
sive trials in this line should be made. The farmers and land- 
owners who have preserved these trees are true benefactors. They 
may have builded better than they knew. Thanks of the living and 
of children yet unborn are justly due them. If they give their 
aid and assistance to the further developing of the work of nut cul- 
ture they will leave a heritage to those who come after them that 
will be worthy of all commendation. 

Much discussion has been had on the subject as to what soils 
are the best for the growing of pecan trees, and much more discus- 
sion will have to be had before any definite conclusion can be 
reached as to what soils are the most advantageous. At the present 
time in the Southern States it is said that ninety per cent of the 
orchards that are now planted are planted on sandy and clay up- 
lands. The natural home of the pecan is in the rich alluvial soils 
along the rivers, but trees that are of great age in the hilly country 
seem to be as thrifty and as productive in every respect as the trees 
in the bottoms. The richest soils are none too good for the pecan 
tree and yet the tree grows well and produces well in the thinner 
and less rich soils wherever tried. For the flrst few years in the 
life of the pecan it is probable that the tree will bear a greater 
amount of nuts in a thinner and less rich soil and the trees may be 
safely planted shorter distances apart than in the richer soils. The 
trees will undoubtedly make a heavier growth in the rich alluvial 
soils and may live to a greater age than those in the sandy, clay and 
other upland soils. In the alluvial soils the pecan tree will live 
to be two hundred years old and over and it may be that in the other 
upland soils it will live to be only one hundred and fifty years old or 
such a matter. But it is all guess work. It is probable that the 
pecan will grow anyivhere and in any soils that exist in Indiana with 
two notable exceptions. It will not grow in swampy land. The 
land should be well drained. Neither will it grow in soils that are 
underlaid for anywhere from twelve to eighteen feet below the sur- 
face with an impenetrable sub-soil or rock. In such a case the tree 
will grow all right until the roots, which always grow deep in the 
ground, reach the impenetrable sub-soil or rock, and then it will be- 
gin to wither and will finally die. 

The value of the pecan and other nut trees as shade trees seems 
to have been a matter entirely overlooked. There is no better shade 
tree that grows than these nut trees. Their foliage is beautiful and 
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their form is stately and symmetrical. If the Hoosier forefather 
had selected nut trees for shade trees about the dwellings and build- 
ings on farms and along the highways, instead of selecting the elm 
and other trees for that purpose, they would have had all the ad- 
vantages that they received from the trees that they did select and 
the additional advantage of a crop of nuts from the various trees 
for the use of the family and of neighbors and probably many 
for sale in the markets. It is not too late for this work to be taken 
up now. Every farmer and landowner should raise a few nut trees 
for family use and to supply the neighborhood. A few nut trees 
around and about the dwellings would produce nuts enough to go 
a very long way towards furnishing all the groceries and other 
things needed in the household. The housewife with the help of 
the children would gladly look after these the same as she does 
after the chickens, the eggs and the butter, and gathering the nuts 
would give her much less trouble and hard work. She could always 
trade the nuts for things at the store with great advantage. 

Growing nuts gives to the grower all of the advantages of grow- 
ing other fruits with quite a few additional. For instance, after 
the nut crop is gathered it is not necessary to place it in cold storage 
to preserve it. The nuts grow uniform in size and appearance upon 
the trees and they never have to be sorted in putting them upon 
the market. They do not bruise in falling from the trees nor in 
handling. If well dried out at gathering time they will keep in 
the bin as well as wheat. The nuts do not deteriorate in value for 
a year after they come from the trees and at any time the producer 
is ready to put them upon the market they are salable. 

Nut trees do not have to be sprayed like other fruit trees, as the 
insect enemies are so few that they are scarcely worth mentioning. 
There are some enemies, however, of the pecan. Chief among these 
might be mentioned crows and squirrels. 

The pecan tree lives to be more than two hundred years ol age. 
The older they grow, unless crowded in the rows, the more nuts 
they will produce and the larger the income will be from each tree. 
It is often said of the nut trees that they are far better in every 
way than a life insurance policy, because one does not have to die 
to win. After trees are planted the income from them will be 
greater and greater as age approaches, giving comfort and support 
when most needed. 

There are other nuts which might be raised with profit in Indi- 
ana. Among these are the shellbark hickory, English walnut and 
the chestnut. Much could be said to the advantage of each of these. 
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The English walnut grows very successfully in Pennsylvania and 
New York and other states and it is pretty generally agreed that 
they will grow to very great advantage almost anywhere in the 
State of Indiana. Several nurseries are in existence that supply 
the English walnut trees and chestnut trees. As shade trees they 
are shapely and ornamental. There are none better. 

It is well to emphasize the fact right here that nut trees pur- 
chased from nurseries can not be purchased at a low price. The 
expense of getting them ready to transplant is too great for them 
to be sold at prices to compare with other fruit trees. 

The question will naturally arise in the mind of everyone in 
considering the matter of nut culture as to what age do nut trees 
begin to bear fruit. The answer to this question undoubtedly 
furnishes the greatest stumbling block and drawback to taking the 
matter up, and yet after all there is no good reason why it should. 
Trees grow while men sleep, and when started right the fruit bear- 
ing time will roll around before one realizes the passage of the days. 
In the first place it is as easy to raise nut trees as it is to raise 
pumpkins if they are not to be budded or grafted. A row fifty 
feet long in the garden will grow from the nut a hundred trees up 
to the age of three or four years at which time they should be 
transplanted to their permanent places. From the time they are 
thus transplanted they will begin to bear at five years and many 
of them will begin to bear at four years. Trees from the nursery 
generally bear at five years from planting. The budded and grafted 
trees are of course, surer to bear at an earlier age than seedlings. 
Apples and other fruits take this long a time for beginning to bear. 
Horses take three or four years to come to working age. Other good 
and valuable things require time to reach the useful and profitable 
age and there is no unusual or particular hardship in waiting on 
the nut tree. At five years it is probable that the nut tree will 
bear five pounds of nuts, at six years, ten pounds, at seven or eight 
years, twenty or thirty pounds, and at fifteen years probably one 
hundred and fifty or more pounds. This would of course be a very 
good yield and the price which the nuts would bring would put the 
profits on the proper side of the column. 

Ordinary pecans raised in orchards will probably never bring 
less than fifteen cents per pound. The choice varieties from the 
budded and grafted trees will no doubt always find a ready market 
at not less than thirty cents per pound. But suppose the price 
per pound will be fifteen cents all around. If the trees are planted 
at forty feet apart there would be twenty-seven trees to the acre, 
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and if the yield were only half as large as suggested, there would 
still be a large sum per acre of income. And the land could be 
used for other crops between the trees up to the time they get fifteen 
or twenty years of age. In fact, crops ought to be grown as the 
trees will be benefited by the cultivation. Of course in the growing 
of nuts like in the growing of other crops there will be years when 
poor crops will be raised. Such matters are incidental to the busi- 
ness. They are in the hands of nature and are not within the con- 
trol of man. There is no possible danger of there ever being an 
oversupply of nuts in the market. With all the orchards that 
there are in the Southern States, it is almost impossible to buy any 
of the orchard grown and named varieties at the present time as 
they do not get generally on the market. They are consumed where 
grown and bring large prices. When produced in sufficient quanti- 
ties to get upon the market they will naturally crowd out the wild 
pecan of Texas and the increased demand and the increased uses 
will always readily take up the supply. After the whole of North 
America gets supplied Europe will take all that will be left over 
and it will be two hundred years or more before Europe will be able 
to get very many of them. 

To one not familiar with the value of the nuts consumed in the 
United States the figures will necessarily appear startling. Not 
to count any home grown products just notice the value of the nuts 
that have been imported into the United States. Notice also the 
rapidly increasing value of the importations. There is a tariff 
duty on nuts brought into the United States amounting to about six 
cents per pound, but in 1900 the total value of all nuts imported 
amounted to $2,978,834; in 1901, $3,268,855; in 1902, $4,044,341; 
in 1903, $4,866,398; in 1904, $5,471,166 and in 1907 it amounted 
to about $9,000,000. None of the nuts imported were in any way 
equal in intrinsic worth to the pecan. With this array of figures 
the landowners of Indiana ought to be started into the extensive 
planting of nut trees. Professor H. E. Van Dieman, one of the best 
authorities in the world on nut culture and horticulture generally, 
says that the landowners of Indiana are losing fabulous sums of 
money every year by not availing themselves of the opportunities 
they have in cultivating nuts. 

A quotation from H. Harold Hume's work on ''The Pecan, and 
Its Culture'' is not inappropriate to be made and adopted. **The 
great objection to grafted trees is the first cost, and yet, in the face 
of that objection it is best to plant grafted trees even if fewer of 
them are planted. If grafted trees are out of the question, then 
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plant seedlings and topwork them. Grow seedlings from nuts 
if necessary; but to those who live in sections where pecans can 
be grown let me say, plant pecan trees; plant budded or grafted 
pecan trees if you can — ^but plant pecan trees." 

In the field work connected with preparing this article for the 
State Board of Forestry many groves and single trees have been 
visited and a few photographs are herewith presented of some of 
the trees that bear varieties of nuts worthy of being propagated. 
Some of the trees found could not be photographed on account of 
their being surrounded so closely by other trees in the woods. 
Nearly all the trees in the photographs were originally surrounded 
by other trees which have been cut away. The trees therefore 




Fig. 1. Wild seedling Pecan in Busseron grove (Blacli, No. 1). This 
tree is 8 feet 8 inches in circumference at stump and near 100 feet high. 
The nuts of this tree are excellent quality and run about 68 to the 
pound. This tree is a very prolific bearer each season. 
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have been shaped by their surroundings to a very large extent and 
do not show the beautiful form and shapeliness that they would 
show if they had grown in the open from the beginning. 

Gill's Prairie Pecan Grove in the southwestern part of Sulli- 
van Coiinty was visited, but not at a time when any specimens, of 
the nuts could be had, and an arrangement to get some of the best 
specimens when they matured did not result in getting any. Abner 
Duputy has a pecan grove in Gibson County, Indiana, along the 
Wabash River, some two miles below Mt. Carmel, in Illinois. There 
are over one hundred trees in it. The pecans were not mature at 
the time this grove was visited and an effort to get some of the 
best specimens failed. 

Several good specimens are said to grbw^ in a grove along the 




Fig. 3. Wild seedling Pecan (Black, No. 2), Busseron grove. This tree 
is 4 feet 8 inches in circumference at the stump and not more than 50 
feet high. The nuts of this tree are fine in quality and run about 65 
to the pound. 
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Wabash River belonging to Wm. H. Glover near Grayville, in Illi- 
nois, but this grove was unfortunately not visited. Several ar- 
rangements to visit this grove with Mr. Glover, whose home is in 
Vincennes, failed. 

A large grove of some three thousand or more pecan trees was 
visited in Point Township, in Posey County. This was an original 
forest on some sixty acres in which four-fifths of all the trees were 
pecan. It was on land that formerly belonged to Governor Hovey. 
Several good specimens (Posey No. 1 — Posey No. 2) were found in 
this grove and in other parts of Point Township. 

The groves and trees in Vigo, Vermillion, Park and Fountain 
counties were not visited. They were left for future investigation. 





Fig. 5. Wild seedling Pecan (Black No. 3), Busseron grove. This tree is 
4 feet in circumference at the stump and not more than 50 feet high. 
The nuts are medium size and run about 75 to the pound. This tree is 
a regular and prolific bearer. 
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Three good specimens were found in a grove in Busseron Town- 
ship in Knox County (Black No. 1— Black No. 2— Black No. 3). 
There are over two hundred trees in this grove, but the photograph 
taken of it does not show it to advantage. 

There are other groves and trees noted for their good varieties 
in Sullivan, Knox, Gibson, Pike and Posey counties that were not 
visited. They are noted f6r future work. 





Fig. 7. Groups of nuts growing on tree in Busseron grove (Black No. 3) 
Photographed in same manner as Black No. 2. 
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Fig. 8. Groups of nuts growing on tree in Busseron grove (Black No. 2). 
These clumps of nuts were gathered and held in the hand of the 
proprietor for- photographing. 
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Report of Work Accomplished and Experi- 
ments in Forestry 

AT THE STATE FOREST RESERVATION AND FORESTRY EXPERI- 
MENTAL STATION, HENRYVILLE, CLARK COLNTY, INDIANA. 



The lines of improvement which have been in progress since 
the establishment of the Reservation have been advanced each year 
as the means permitted until at the present they are all nearing 
completion. The custodian's residence and the necessary out- 
buildings thereto, including a modem equipped barn, are now com- 
pleted and two splendidly finished cisterns 14 feet in depth and 
12 feet in diameter were constructed, one for the residence use and 
one for the barn use. Both the house and bam are guttered and 
spouted for filling the cisterns. This method is the only sure plan 
of water supply in that community. During winter and spring 
enough water can thus be accumulated to last through the droughty 
season, generally of three or four months*' duration. 

The custodian 's residence is mostly furnished with rustic furni- 
ture of the ''Old Hickory" designs. This was done to more fully 
retain the pioneer effect, since the residence is built of hewed logs 
and has large open fire places. Only such furnishings have been 
secured as were necessary for the needs of the institution and the 
custodian. 

The barn is a modem planned hipped-roof frame structure, 
capable of sheltering six horses and feed for one year. Adjacent 
to the bam a lot of about three acres has been fenced off for use as 
a roaming lot for the horses when not in use. The front of this lot 
is enclosed by an ornamental woven wire fence of 52 inches height 
and iron gateways. 

ROADWAYS. 

The roadway, which extends from the public highway on the 
east centrally across the 2,000 acres, was well graded the past sum- 
mer and about three miles well graveled. The gravely was spread 
at five inches depth at wagon tread and eight inches in center. 
After it had been hauled over, the center was graded into the 
treads so that the surface of the road has a fine, compact, oval sur- 
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face of gravel free from depression for water accumulations and 
the drainage throughout completed by properly constructed side 
ditches and culverts to permit of the water's readily being con- 
ducted from the roadway. This piece of improvement will be of 
great value to the travel and hauling of the Reservation. Plenty 
of good gravel was obtained upon and near the Reservation for 
this use. Sufficient can be found upon the tract for all the road 
building, but where it could be bought and hauled cheaper than 
the hauling alone from the Reservation supply it was done as a 
matter of business economy. 

In addition to this road building a gravel walk was constructed 
from the interurban station at the Reservation, angular across the 
park plat to the custodian's headquarters and Administration 
building. This walk is four feet in width and excavated four inches 
deep and filled with gravel. This walk is about 1,000 feet in length. 
Two concrete abutments were constructed for rustic bridge walks 
across the gullies. In addition to these improvements two concrete 
bridges were constructed across the wagon drive between the inter- 
urban station and the Administration building at points where or- 
dinary sewer tile would not carry away the water sufficiently quick 
to prevent the washing across the road. Another year will see the 
road building in good completed condition. 

PARK. 

A park of about five acres has been planned, lying be- 
tween the interurban station of the Indianapolis and Louisville 
Traction Company at the Forest Reservation and the Administra- 
tion building. It is the aim to make this park a splendid example 
of ornamental forestry and shrubbery growing, also landscape de- 
signs. The accompanying plat indicates the plan. The lay of the 
land between the points of extension make it possible for the finest 
effects in landscape architecture and its ultimate completion will 
add a great value to the purposes of the institution. 

TREE CULTIVATION. 

The field cultivation to trees the past summer was as extensive 
as the means would permit. The extensive drought made culti- 
vation very difficult and the young trees have suffered seriously. 
The cultivation given the trees mostly consisted of keeping the rank 
weed and sassafras growths cut down and away from the young 
trees and thereby preventing their being smothered out. This 
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Fig. 2. Chestnut Oak at State Forest Reservation, from acorns 
planted fall of 1904. No pruning has been given these trees, but 
the boles are good. 
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form of cultivation became necessary as the only possible thing in 
view of the extensive area to be looked after and the small funds 
provided. There are now about 400 acres of fields planted to 
trees and indicates between 750,000 and 800,000 trees to be culti- 
vated by a fund of $900.00 annually. The funds are not a drop 
in the bucket to what is needed to attend to this work and make the 
station a model of forest tree growing. In addition to this weed 
and sassafras cutting and hoeing, such fields as could be were well 
plowed by means of one-ho^se breaking plows, the dirt being 
thrown upon the trees and leaving a vacant furrow in the middle 
of the rows. This plan of plowing for killing out the sod and 
weeds was the most satisfactory plan we have tried and the up- 
turned dirt had a very great effect toward saving the trees during 
the drought by forming a mulch around them. By this plan one 
man with a good strong mule can cultivate three acres of trees 
per day. The fields which were given good plowings in this man- 
ner — the two plowings being transverse — are in a fine condition, 
but those trees not so treated did not make any showing this year. 
By reason of the drought the growing ended by the middle of July. 
It will take tiU spring to tell the damages done by the long dry- 
spell this summer and fall. The larger trees along the driveways 
were cultivated by digging the ground up around them for a 
distance of two feet from the trees. This plan perhaps saved a 
great many of them this summer. Upon most all of the 400 acres of 
fields planted a good stand of trees are growing, but in the future 
more cultivation must be given. Pruning attention must be given 
from now on. 

FOREST CLEANING. 

The forest cultivation by which the woodland is gone through 
and the damaged, excess and inferior species of trees are removed 
has been extended farther than any previous year. Nearly 300 
acres were gone over the past autumn in a careful manner. At the 
present time about 1,000 acres of the Reservation have been gone 
over and thus cultivated. The product secured from this work 
will be of more value than any former year. A far greater amount 
of wood, ties, logs and lumber will be obtained and the prices 
therefor ought to be better than last year. Only a small amount 
of stuff will be marketed this fall and winter, as the aim is not to 
attempt to market anything if the winter weather is open. The 
diflBculties of winter labor under such conditions are too great for 
the returns. Marketing the product will be postponed till good 
roads and fair weather. 
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Fig. 3. American Cliestnut at State Forest Reservation, from seed 
planted in the fall of 1904. These trees are permitted to branch, 
as they are intended for nut-orchard planting. 
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Fig. 4. A typical Blacli Walnut tree growing at the State Forest 
Reservation from seeds planted fall of 1905. 
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Fig. 6. A type of the Texas Pecan seedlings growing at the State 
Forest Reservation from seeds planted the fall 1904. 
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Fig. 8. American Ash seedlings at State Forest Reservation nursery, 
. from seeds planted fall of 1904. The intervening trees were dug 
. . "and fraasplanted to other fields. 
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Fig. 9. View of natural woodland at State Forest Reservation, 
sbowing typical White Oak tree in center of group. 
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Fig. 10. View of natural woodland at State Forest Reservation, 
showing typical Black Oak tree in center of group. 
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Fig. 11. View of natural woodlands at State Forest Reservation, 
showing typical American Elm tree in center of group. 
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Fig. 12. View of natural woodland at State Forest Reservation, 
showing typical Chestnut Oak tree in center of group. This is 
the most prevailing oak on the knoblands. 
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Fig. 13. View of natural woodland at State Forest Reservation, 
showing a typical Hicliory in center of growth. 
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electric railroad. 

The Indianapolis and Louisville Traction Line has been fully 
completed and is operating an hourly schedule across the Forest 
Reservation, thus adding a great convenience for the public who 
desire to visit the institution. The railroad company has con- 
structed a splendid rustic station at the Forest Reservation con- 
venient to the Administration building and has removed the large 
dirt banks thrown up in their construction and arranged the drain- 
age so as to least aflfect the welfare of the Reservation. The rail- 
road company has shown a splendid interest»in all its operations, 
especially as to benefiting the institution and the public travel 
thereto and from. 

FOREST FIRE DAMAGES. 

Although forest fires of great damaging influences have oc- 
curred frequently in the vicinity of the Forest Reservation none 
has happened upon it since its establishment. The cause of this 
is due to the caution used by all the adjacent landowners in setting 
fires that might spread to the Reservation, and further to their 
united efforts to combat any fire that might become started on ad- 
jacent lands with a chance of spreading to it. The overseer and the 
employes have at all times observed extreme caution in their labors 
against starting fires and also by lending their energies toward 
combating fires that threaten the institution. The Secretary, 
however, in order to take time by the forelock, has twice each year 
served written notice upon all adjacent landowners, spring and 
autumn, to guard against setting fires and citing the law pertaining 
thereto. It is due to all these cautions combined that the Reserva- 
tion has not been visited by fire in the five years of its existence, 
considering the danger from such a menace by the extreme- 
droughts. 

THE CULTIVATED FOREST LANDS. 

The great benefit to the woodlands by the forest cleaning pro- 
cess which has been going on for the last four years is very ap- 
parent. The cutting out of all the undesirable trees of every kind 
and the removal of the merchantable product obtained, and within 
a short time the rotting away of the brush piles leaves the woods 
clean from obstruction. 

Underneath the upper trees a dense new growth from seeds and 
roots of prime hardwoods is springing up to replace the older 
trees when they should be removed. No better example of first and 
second story forests can be seen than are found in the woodlands 
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so far treated to the forest cleaning. The splendid stand of clean 
thrifty trees retained at the time of administering the process fully 
justify the method and the expense by their growth efforts. These 
cultivated growing forests are an inspiration to the forester and 
the disbeliever as well. The more than 500,000 best commercial 
hardwood trees — mostly white oak — which have been retained upon 
the 1,000 acres treated to forest cleaning to the present time will 
mean a vast resource to the State in the course of twentj^-five or 
fifty years if the proper safeguard is thrown around them to pre- 
vent damage and they are thus allowed to grow and develop, as 
they will if unhindered. 

tree-growing experiments. 

Tree planting and growing from both seeds and seedlings at 
the Reservation and Experimental Station has so far proven suc- 
cessful to a degree surprising even to many who claimed knowledge 
of the subject, but doubted the wisdom of the attempt upon the 
cheap lands. The annual report of 1907 from this Department 
gives in detail the facts and results of some twenty experiments. 
The following brief descriptions are given to show further experi- 
ments and successes in a general way: 

Black Walnut. — There are now growing upon the fields, by 
as close an estimate as can be made without actually count- 
ing, about 85,000 black walnut. These trees are growing from 
seeds planted directly, as this tree cannot be transplanted suc- 
cessfully. The trees are in age, counting from the time the 
seeds were planted to the present, from two to six years 
and range in every degree of quality and style. Some of the first 
trees planted are not more than two feet in height and the boles 
are poor, while others are twelve feet in height and the boles are 
perfect. Wherever the soil conditions are good the trees are 
good, but where the soil conditions are poor the trees are poor. 
Walnut must have good rich soil and plenty of moisture. They 
need lots of sand and gravel in the soil composition for their suc- 
cessful growing. This tree will not do well on hard clay soil. In 
mixture with ash, catalpa, locust and poplar it does well. 

American Ash. — The American or gray ash is showing better 
results on thin clay lands than any other tree attempted to grow. 
This tree seems almost perfectly adapted to almost any soil and 
condition. There are growing on the fields about 60,000 ash, and 
they are all doing well no matter what the soil conditions are. 
The bole formations of this tree excel any other and its growth 
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rate is good. This tree can be transplanted successfully and 
should be first grown in the nursery and then transplanted to the 
permanent sites. It grows well in mixture with all other trees. 

Yellow Poplar. — There are growing on the fields about 65,000 
yellow poplar, which were planted from nursery grown seedlings. 
The poplar is very much like the walnut in soil and moisture re- 
quirements. It does best on rich soils, but it will grow better on 
poor soil than the walnut. This tree seems to be aflfected more by 
the drought the past summer than any other tree. It ceased 
growing first of any, but I think the vitality is lasting and they 
will resume their growth again in the spring. This tree is best 
grown from seedlings produced in the nursery from seed and then 
transplanted to the fields. The poplar tends to low branching when 
planted on open fields, but close planting and pruning will over- 
come the fault. 

Catalpa Speciosa. — Some experiments in catalpa speciosa grow- 
ing are being conducted on some of the best soils at the Reserva- 
tion. About 20,000 are growing on the fields. This tree will not 
do good on poor soils and it is a waste of all attempts to plant it 
on them. It requires a rich sandy and gravelly soil, with plenty 
of moisture in conjunction. The trees attempted to grow are doing 
very well to date, but experience has taught that on hard, compact 
clay soils the trees grow very slow atld dwarf and crook so that 
small benefit is obtained from them. This tree, however, is exten- 
sively planted in all parts of the State and the results where 
planted in good conditions are very gratifying. It demands a great 
amount of attention to get good results. The cutting back method 
and yearly pruning of the tender branches must be resorted to for 
best results. 

Black Locust. — There are planted and growing at the Reserva- 
tion about 50,000 black locust. This tree requires good sandy, 
gravelly soil or hilly, rocky limestone land for its best develop- 
ment. The trees at the Reservation are planted on selected soils 
and are doing very well. The great trouble in growing this tree 
is the attacks from the locust borer. It is a waste to try to grow 
this tree on hard, level clay land unless planted at good distances 
apart and carefully cultivated to keep it growing thriftily and 
pruned to prevent excessive branching. This tree has been most 
extensively planted and under right soil conditions is doing splen- 
didly, but in all places where it was planted on poor, compact clay 
soils the borer has played havoc. As a timber tree it is one of the 
best to grow for posts and fuel as also for lumber for ordinary uses, 
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but it must have special soil conditions for good development. Its 
best development is found on hilly limestone lands of southeastern 
Indiana. No successful remedy is at hand for combating the 
borer. This tree is a sure grower from seeds, roots, sprouts or cut- 
tings. All that is needed is to get it into the ground, and observe 
soil requirements and cultivation, and results will follow. 

American Chestnut. — The American chestnut is one of the 
cleanest successful trees to grow on thin, clay, hilly land next to 
the American ash. Its natural home is the old, abandoned, worn- 
out fields and knob lands of southern Indiana, Kentucky and Ten- 
nessee. The knob lands of the Reservation — 500 acres — are now 
thickly growing up naturally with chestnut. There are thousands 
of them which in six or eight years will be sufficiently large for line 
construction poles and crossties. Also there are growing by hav- 
ing been planted from seeds and seedlings about 10,000 trees upon 
the old fields. The chestnut, like the poplar, has a tendency to 
grow low and bushy and needs the same care of close planting and 
constant pruning to cause tall straight boles. This tree can be suc- 
cessfully grown in all parts of Indiana, but it does not fruit suc- 
cessfully north of Indianapolis, only in exceptional cases of good 
protection and cultivation. It can be transplanted with ease or 
grown from seeds directly where desired, but it is better to grow 
the seedlings in nursery and then transplant. The seeds can be 
secured upon the general market. 

Pecans. — ^The cultivation of pecans as an experiment is being 
attempted also at the Reservation. This tree grows very well and 
bears successfully in the lower Wabash Valley and in Indiana 
along the Ohio River. The growing of the pecan tree for nut pro- 
duction is now receiving a very great amount of attention by nut 
growers everywhere. The attempts at the Reservation, however, 
are confined more to the large Texas variety than to the species 
found growing in Indiana, as indicated before. Seeds of the Texas 
variety were secured from a seed firm at New Orleans, La., and 
planted in the fall of 1904. Scarcely a seed failed of growing the 
following spring, and about 600 fine seedlings resulted. The seed 
were planted in nursery rows in a low rich spot of ground where 
they would be less liable to winter-kill. No winter effects what- 
ever have shown upon them and their growth is good considering 
it is a hickory. Part of the seedlings were transplanted to a new 
site in the spring of 1907 and reports indicate the transplanting 
was successful. The trees remaining on the original plat are 
growing splendidly and so far as growing the tree is concerned it 
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is successful. The bearing results will be watched with interest 
by a great many parties interested in them. 

A more extended discussion of pecan nut growing is being ar- 
ranged by Mr. Mason J. Niblack, Vincennes, Indiana, and can be 
found elsewhere in this report. 

English Walnut. — A small effort has been made to grow the 
English walnut at the Reservation. At the same time the Texas 
pecans were obtained for planting some English walnuts were se- 
cured and planted. The squirrels and other rodents came from 
far and near seemingly to dig them up. Only fourteen trees were 
secured from the 500 nuts planted and they have prospered but 
little. The soil of the Reservation does not seem suited and the 
climate is too severe. The young trees winter-kill very badly. The 
English walnut seems to be not suited to a successful cultivation in 
Indiana unless it might be in exceptionally sheltered localities of 
great fertility. 

Oaks. — A great many thousand oaks of every kind native to In- 
diana are growing upon the fields at the Reservation from acorns 
secured and planted during the progress of the institution. The 
oaks are planted in mixture of themselves and of other varieties of 
trees. The greater part of the oaks, however, were white and 
chestnut varieties. Those next in importance of planting were 
burr, red, and black oaks. A good stand of oaks generally is found 
upon all the fields planted to the oaks, but the rate of growth is 
very slow. The oaks are naturally slow, scrubby growing for 
many years until a firm root system is established. At no time, 
however, and under no conditions of soil and climate are Indiana 
oaks fast growers. The chestnut oak is the most rapid of any 
kinds upon thin lands. It is more native to blue soil and arid condi- 
tions and thus is the dominant oak of the knob lands of southern 
Indiana, Kentucky and Tennessee, but at the same time ranks in 
quality with the white oak. The red and burr oaks are the next 
fastest growers of the oak kingdom and the white oak is the slow- 
est. Investigation has shown that a small spindling oak of twelve 
to fifteen inches height and diameter not larger than a lead pencil 
may contain a root formation more than a load for one man to 
carry. The root growth is simply enormous compared to the bole 
growth. When, however, the root growth is sufficiently formed 
and the upward growth is then the part of advancement by the 
natural elements its growth proceeds more prominently and the oak 
soon takes its place among the other trees and wins out as a sur- 



Digitized by 



Googl( 



State Board of Forestry. 113 

vival of the fittest among trees, and thus the oak is called the king 
of the forest. 

Hickories. — In the same manner and in the same fields were 
planted all species of hickories. The hickories, like the oaks, have 
not made much progress. The only difference being that the hick- 
ories have made less development than the oaks. All the charac- 
teristics of growth stated about the oaks are also true of the hick- 
ories. 

A^nerican Elm. — Twenty thousand American elms were planted 
upon the fields at the Reservation. They are only doing medium 
well. The soil and moisture conditions are not suited to growing 
this tree. It will take more time to tell the success of growing the 
elm in a general way in the locality. In the moist low grounds it 
will do good, but on the general fields it don't seem suited. The 
seedlings set were not the best because they had become heated and 
mouldy in packing and shipment. They were assorted carefully 
at planting, but not all the injuries were detected and bad trees 
were planted. This condition on the whole makes the elm planting 
look bad. 

Kentucky Coffee Tree. — Quite a lot of Kentucky coffee trees 
were attempted in nursery. Enough seeds were planted for about 
100,000 seedlings. The seeds came well and for the first year the 
young trees did well, but since then but little development has re- 
sulted. The trees were attacked for two successive seasons by 
parasitic insects and the foliage and young shoots badly eaten. This 
tree is a good tree to grow, but the experiments attempted have not 
proven successful. The results here given are due to local condi- 
tions and must not be understood to be universal. 

Note. — In all the experiments of tree planting and general for- 
estry work at the Reservation the mensuration data and its tabula- 
tions are recorded so that any future measurements may be com- 
pared to determine the rate of increase for the period of time in- 
tervening. Stone posts are set and marked so that all plats may 
be easily determined by referring to the Seventh Annual Report of 
the Department. 
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Fig. 18. Shellbark Hickory growing in open field at State Forest 
Reservation. A type of tree the farmer should let grow in his 
field for nut-bearing. 
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Forest Fires 



This summer and autumn just past has been unusually con- 
ducive of forest fires. The dense foliage produced by the excel- 
lent moisture and growth conditions which prevailed during the 
entire spring and early summer was parched and dead from the 
intense drought at least two months before the time of natural au- 
tumn maturing. The leaves were off the trees and heaped upon 
the ground in dense covering or were still clinging to the trees dry 
and crisp awaiting the igniting spark. Streams, wells and springs 
were dry in a proportion to compare disastrously. As a conse- 
quence of these prevailing conditions fires have been numerous and 
continued until burned out by their own limit. The regions most 
affected were the hilly lands of southern Indiana and the muck 
lands of the Kankakee regions, although every section of the State 
was visited by disastrous conflagrations. The more common causes 
of these fires were the railroad engines, clearing fires improperly 
guarded, hunters, campers and tramps. Many of the most disas- 
trous fires were for the greater part unavoidable from the sense 
that all ordinary precautions were observed and cannot be regarded 
as wilful. It was the conditions beyond the control of man that 
made them so serious after started. It is well to urge, however, at 
this late time that greater precautions be taken by railroads to 
guard against fires from their engines, and also to urge parties put- 
ting out fires in clearings to guard them most carefully and to 
avoid a recurrence of the present damages. The fires started, how- 
ever, by hunters, campers and tramps are in their very nature wan- 
ton and should be dealt with by and to the fullest extent of the 
law. These fires could be avoided by obeying the merest princi- 
ples of good citizenship. An organized effort should be instituted 
against such offenders. Hunting is in itself a lawful engagement, 
but the hunter who enters upon the lands of another and in pur- 
suit of his quest kindles a fire and recklessly leaves it to spread and 
destroy the property thereto is but a small consideration above the 
actual incendiary. The camper is entitled to the same considera- 
tion. The tramp who causes such fires should not be entitled to 
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any consideration beyond that accorded an outlaw and should be 
organized against most completely. 

The public is perhaps very familiar with all these causes and 
also the probable extent of damages, but the losses for Indiana the 
past summer and autumn, which aggregate almost a millipi^ dol- 
lars, should appeal to all fair-minded persons as a matter for 
serious thought. The losses have occurred and cannot now be pre- 
vented. The things which should now claim our attention are the 
reduction of the causes and thereby the fires, and also to familiarize 
ourselves with the best means for combating when once the fires 
are started. 

The legislature of 1905 passed an act providing an organization 
for the purpose of controlling forest fires. If this law were fully 
enforced it would go far toward relieving the cause and the effect. 
The law is herewith given and its enforcement is urged as a means 
that will go far toward the reduction in the causes and the suc- 
cessful combating : , , 

"Section 1. Be it enacted by ttie General Assembly of the State of In- 
diana, That any person who shall set fire to any woods belonging to an- 
other or shall place a fire on his own property and permit it to spread to 
the woods of another shall be liable to a fine of not less than $5.00 nor 
more than $50.00, and, furthermore, shall be liable to the owner or owners 
for the full damages sustained by reason thereof, and it shall be the duty 
of the prosecuting attorney of the county to faithfully investigate and 
prosecute each and every case, and any failure to do so by him shall be 
sufficient evidence for his removal from office, and his bondsmen shall be- 
come liable for the full damage hereof sustained. 

"Sec. 2. It shall be the duty of the township road supervisor when 
any woods, as in section 1, shall become on fire in his road district, to em- 
ploy such help as he may need to extinguish such fire, and himself and 
such help as he employs shall be paid by the township trustee from the 
general expense funds of the township at the rate of $1.50 per day for the 
time actually occupied in extinguishing such fire." 

The methods of fighting forest fires are many. In some States 
forest fire departments and expensive forest fire equipment for 
penetrating woodlands and combating fires are maintained at gov- 
ernment expense. A large retinue of men are constantly en- 
gaged. The Board believes the above law, fully enforced, will be 
far in advance of any other form of forest fire 'protection, because 
of the readiness of organization, if interestedly followed, and the 
expense of the same is reduced to the minimum and only for the 
actual employment. It, however, is like any other law not en- 
forced. It is but a dead letter. The provisions of this law put 
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into effect and the methods here given for fighting forest fires will 
reach the desired effect. 

Back firing is the first and most successful means of checking 
forest fires. A sufiicient force of men placed advantageously in 
advance of a forest fire and a burned line established around or 
ahead of the forest fire will see its finish when the two fires meet. 
This burned line can be formed by having the rubbish raked from a 
space to prevent the fire 's extending only in the direction of the for- 
est fire as it advances. Men following setting fire to the rubbish and 
seeing that the fire does not get over the line raked will soon place 
between the forest fire and the working line a sufficient burned 
over space to prevent the fire 's further advance after the fires meet. 
Sufficient distance ahead of the forest fire should be chosen for the 
burned line to admit of a good strip in width being burned over by 
the back fire before the two fires meet, as otherwise the forest fire 
might overleap the burned line and continue its advance. This 
plan of fighting fire with fire is the surest method of conquering 
the forest fire flame. It is the most ready means in the absence 
of easy water supply, as well as the surest method of checking. 

Water-soaked blankets are a good means of fighting fires. Blan- 
kets soaking wet in the hands of persons and wielded upon the 
flames will put them out. A heavy coffee sacking blanket, horse 
blanket or some similar kinds wielded by the hands as a club upon 
the flames, using care to always strike so that the flames will be 
driven backward instead of forward, will be found a splendid 
means for checking fire if it is not so fierce as to make it impossible 
to approach close enough to apply this means. The blankets being 
thoroughly soaked and the strike inward upon the flame will fan 
it out and at the same time so dampen as to fully extinguish. This 
is a very successful method if water can be easily secured, and when 
used during the late evening and early morning when fires burn 
less briskly. 

Throwing earth upon the flames is another method frequently 
used with fair success. Persons with spades and shovels, by dig- 
ging up dirt and throwing it broadcast upon the flames, fan and 
smother them out. Unless care is taken, however, to follow along 
and extinguish the smouldering fires they will rekindle from under 
the dirt and proceed again to burn. The first act nxerely reduces. 
It takes the last extinguishing feature to make it successful. This 
method can be used successfully in connection with the soaked blan- 
ket plan. ' . 

Plowing furrows of dirt ahead of the fires will check them if 
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they are not so extensive as to leap beyond the furrows and con- 
tinue. Several successive furrows will act as a barrier, however, 
for a brisk flame. This furrow plowing can be used to good ad- 
vantage in forming the back fire line. The difficulty, however, is 
that furrows cannot be successfully made in the woodland because 
of the numerous roots. 

The law rigidly enforced and the plans here given will eradicate 
the forest fire menace from Indiana either by prevention or th(» 
successful combating if started. 
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Forestry 



Forestry has for its largest meaning and purpose the prolong- 
ing of the timberlands of the commonwealth by making the most 
wise use of the existing timber supply and the application of the 
best practical and scientific methods of reforestation and cultiva- 
tion to continue the present forest areas or to grow new ones. In- 
dividuals, however, may and do place upon it limited construction * 
to correspond with some special interest or motive. Some extre- 
mists contend that forestry means that the commercial uses of tim- 
ber shall be limited to the smallest degree and that every protection 
shall be thrown around the present forest areas to prvent their be- 
ing cut and used except for the most urgent domestic demands. 
This interpretation is sustained by those who advocate it upon the 
ground that the public good, but more especially health and hy- 
giene, demand it. The influence of the tree in its organic parts 
upon the component elements of the air and water in the life-sus- 
taining relations of purification justify such a radical view. This 
interpretation, however restrictive, has splendid elements of merit, 
but the hardships and the material losses arising make it of less 
value for a substantial consideration. The essential elements of 
industrial promotion are not regarded. Such a view as the ex- 
treme would entail an extravagance rebellious to all economic and 
industrial laws. Right forestry has for its chief aim the enhance- 
ment and constancy of a material supply and its right use. 

The conditions of the forest areas in Indiana require the broader 
useful construction. There is but very little large virgin timber 
left in the present woodlands. Almost every woods now found has 
been cut over and are very badly thinned, and what large trees re- 
main bear some or even many marks of injury and are exposed so 
that their value is becoming less each year. Experience and in- 
vestigation has made it clear that all the old timber is heart de- 
cayed, borer eaten, windshaken and rapidly becoming brash and 
thus rendered less valuable for construction uses. The general 
condition of old timber at this time justifies its immediate use, and 
efforts directed toward reforestation in its stead. These condi- 
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ions prevail because of the changes in the forest essentials. The 
forest areas are not so dense against the penetration of the sun's 
rays. They are open to the wind and sun. They are exposed to 
violent storms. The drainage is altered and their water supply is 
less than they demand. The hunvas has been repeatedly burned 
and grass and weeds cover the area and sap away the moisture. 

When a tree shows signs of decay that is the time to use it and 
replace it with others. The signs of maturity are : Dead limbs at 
the top, falling bark, worm dust at the roots and in the bark creases, 
indicating that the worms and the borers are at work, the late leaf- 
ing in the spring, the early falling or maturing of the leaves, the 
smallness and wormy condition of the fruit and the dead and 
.brittle nature of the outer bark, indicated by the ease with which 
it can be crumbled in the fingers. 

Timberland owners should therefore study their trees and make 
the most wise use of them by harvesting when ripe just as he would 
his grain. If the grain crop is not gathered at maturity loss fol- 
lows, and the same is true with the tree. But let the harvest be 
followed by planting, that the woodlands may be perpetuated. 

TREES TO PLANT FOR POST, TIE AND POLE TIMBERS. 

The kinds of timber which have been almost exclusively used 
for these purposes is rapidly becoming exhausted, and an effort 
must be made to meet the future demands by growing them under 
cultivation. Farmers are finding difficulty in securing good fence- 
posts at reasonable prices, railroad companies are resorting to in- 
ferior grades of timber and treating them chemically to supply 
them with crossties, and line construction companies are compelled 
to pay fancy prices for poles used in telephone and telegraph build- 
ing, and every sign indicates that the demand will be larger as years 
pass. Farmers can meet these demands at good profit by cultivat- 
ing a part of their land to timbers suited for these uses. 

The trees given here are some of the best for these uses and are 
all rapid growers : 

Chestnut. 

The natural range of the chestnut is from southern Maine to 
the Gulf of Mexico. It thrives well throughout the Mississippi 
Valley. 

The soil best suited for the growth of chestnut i^^ Retentive clay 
containing some sand or at least porous. It does i3.ot demand a 
rich soil and does excellently on old, abandoned fields. The chest- 
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nut will endure the heat and cold of the temperate climate and will 
grow very well in sunny, dry situations. 

The wood of the chestnut is light, strong, coarse-grained and 
inflexible. It splits very readily and is exceedingly durable in 
contact with the soil. It is used in cabinet making and for interiot* 
finish. In. all sections of the country it is prized very highly for 
use as railroad ties and telegraph poles. It makes very durable 
posts, and is also valuable for shingles. Its rapid growth and ten- 
dency to reproduce by coppice makes it a valuable tree for these 
uses. The chestnut grows very rapidly in good situations. The 
trunk of the tree grows tall, tapering and free from limbs. 

The chestnut reproduces from seed and from sprouting from 
the stump after cutting off. The growth from stumps with good 
root systems is very rapid, and cuttings can be made about every 
twelve years. The seeds ripen at the time indicated in a preceding 
article and they may be planted as soon as mature or may be stored 
and planted in the spring. It can be grown well from seedlings, as 
they bear transplanting successfully. The best distances to plant 
are 5x5 feet or 6x3. 

I consider this one of the finest trees for farmers to plant be- 
cause of its clean nature, lasting qualities for all the uses given and 
its ease of cultivation. The trees should be pruned when young to 
form the correct boles. 

Catalpa. 

The catalpa speciosa occurs naturally on the deep, fertile soils 
of the valleys of southern Indiana, Illinois, western Kentucky, Ten- 
nessee, southeastern Missouri, northern Mississippi, Louisiana and 
northeastern Texas. In the most favorable localities it attains a 
height of from 60 to 80 feet, occasionally reaching 100 feet. The 
diameters range from 2 to 4 feet. This has proven to be a valuable 
tree, hence at the present time has become exhausted along with the 
other valuable kinds, so that now it is rare that a fine tree can be 
found. It is capable of a much more extended range than is given 
it. It has been successfully propagated as far north as 41 latitude 
and as far west as 100 longitude. I do not believe that there is an- 
other tree capable of stronger soil adaptation than the catalpa. It 
is especially adapted to deep, fertile, porous soils, and thrives well 
where there is an underflow of water within 10 or 12 feet of the 
surface, even in slight rainfall. Because of these attributes it is 
successful thl'oughout Indiana, with the exceptions of the stiff clay 
soils, and a Mistake will be made if it is planted on such soils, no 
matter how much attention and care may be given it. 
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The catalpa is a rapidly growing tree, when congenially located, 
for a period of 50 years and more. From 15 to 25 years are re- 
quired to grow trees suitable in size for telegraph poles and rail- 
road crossties, while for fence posts from 8 to 12 years are re- 
quired. It is most readily propagated from seeds sown in the 
nursery in the early spring. The seeds can be easily obtained from 
seedsmen. They ripen in October and can be gathered and safely 
kept through the winter in a cool, dry place. The nursery site 
should be of rich, mellow soil, finely pulverized. The nursery rows 
should be for hand cultivation, 18 inches apart, but for horse culti- 
vation they should be 3 feet apart. If the proper attention is 
given the nursery the seedlings will be of sufficient size for planting 
the following spring. Owing to the fact that it is difficult to grow 
the catalpa with straight boles, extra caution must be taken to 
force the right form of trunk. It should be planted at distances of 
5x5 feet or 6x3 feet, and not to exceed 6x6 feet under the most 
favorable conditions. The tendency of the catalpa seems to be 
to branch and crook in growing. If it is planted closely the lateral 
branches die before they attain any size and are easily pushed off 
without causing any damage, but otherwise they remain and cause 
permanent damage to the body of the tree. New wood is formed 
around the branch and thus leaves a hole into which water is con- 
ducted and the tree becomes affected by rot in the heartwood. In 
addition the close planting causes them to grow up in search of 
light and thus checks the tendency to crook. The difficulty to 
straight trunks is the serious drawback to the catalpa. The surest 
method of oveifcoming this evil is to cut the trees back to the 
ground at the end of two or three season's growth. The extensive 
root system formed will cause vigorous sprouts to put up from the 
stump. In midsummer following the cutting back they should all 
be removed but the one must be thrifty, which if left is soon forced 
upward in a long straight bole, free from the numerous branching. 
At the end of the same time a great advantage is gained by doing 
this, though it may appear like destroying the two or three years' 
growth. It can be grown successfully in pure or mixed plantings 
with the walnut, locust, ash or Kentucky coflfee tree. In case 
planters do not care to grow seedlings for planting there are nur- 
series throughout the West which grow them for wholesale plant- 
ing at a very small cost per thousand. 

There is difficulty in planting the catalpa by not being able to 
distinguish the varieties. There are at least four different species, 
two being shrubs and two fully developed trees. The Warder 
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speciosa or hardy catalpa can be distinguished as follows: The 
leaves are from 5 to 12 inches long, heart-shaped, long pointed; 
the flowers are about 2 inches long, nearly white, faintly spotted, 
the lower lobes somewhat notched; the bark is rough and thick. 
The other species (Catalpa bignonioides), which is also a large tree, 
has about the same shaped leaf, but has scaly glands in the axils 
of the large veins on the under side, entire, usually, angulated, op- 
posite and sometimes in groups of threes, very downy beneath 
when young. The flowers are much spotted with yellow and pur- 
ple and with the lower lobe entire ; the pod is long and thin ; the 
bark is lighter in color and not so rough and thin. The other 
kinds are mere shrubs and at no time could be mistaken for the 
larger kinds. The former one is the tree to plant for economic 
uses. 

There are two forms of disease which infect the catalpa, the 
wood rot and the leaf blight. The wood rot may be classed as two 
kinds, the soft and the brown rots. Both are caused by the decay 
of limbs which are left on the tree till growth takes place around 
them, thereby leaving holes into which water is conducted as here- 
tofore mentioned. The remedy is to prevent any such conditions 
by pruning and daubing over the cuts so that fungi pores can not 
get in to form such rot. Right planting, pruning and treatment 
by daubing the cuts made will avoid such difficulties. The blight 
of the leaves is due to the larvae of Diplosis, a gall-gnat. The af- 
fection is evident by the leaves, shoots and buds turning black, 
shriveling and dying. Trees which are affected several years i.M 
succession show the effects by the numerous sprouting of the limbs 
and trunk. No good remedy is known at present. 

Kentucky Coffee Tree. 
(Gymnocladus dioicus.) 

The natural range of the Kentucky coffee tree is the northern 
two-thirds of the Mississippi Valley. This is one of the rarest 
trees of North American forests. Its range for economic planting 
is coincident with its natural range. It should be planted much 
more frequently in the future than in the past. In barren soil it 
is a slow-growing, long-lived tree. In fertile river valleys it grows 
more rapidly; it produces the best results on the richest bottom 
lands, but will thrive on sandy or gravelly uplands. This tree will 
endure the extremes of climate. 

The wood is heavy, moderately hard, coarse-grained, strong and 
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very durable in contact with the soil. The sap wood is thin and the 
heartwood of a rich reddish-brown is very suitable for cabinet 
work and interior finish. The timber is but little known at present. 

The Kentucky coffee tree sometimes attains a height of 100 feet 
and a diameter of 3 feet, but it is usually much smaller. The 
trunk usually possesses a very uniform thickness and is tall and 
free from limbs. 

This tree reproduces from seeds, which are borne in pods by 
the pistillate individuals in great abundance. In starting a forest 
plantation of this species it is much better to plant the seeds in 
nursery rows and transplant the trees into the final forest site at 
the end of the year than to attempt to grow the trees from seeds 
planted in the permanent site. The Kentucky coffee tree develops 
a root system which adapts it to transplanting. 

The pods should be collected in the late fall and macerated in 
water to remove the seeds. After the seeds have been separated 
from the pods and dried reasonably they should be stored in sand 
to weather. 

The rules for planting the coffee tree are the same as for the 
chestnut and locust. 

The Kentucky coffee tree is a light-demanding species. It can 
not keep the grasses and weeds in subjection when planted alone, 
owing to the open nature of the foliage and to its habit of leafing 
out very late in the spring. In nature it grows associated with the 
ash, walnut, hickory and elm. When making a forest plantation 
of this species it should be mixed with such trees as the white elm, 
red elm, hackberry, oaks and ashes. If planted several years pre- 
vious to its associates it may be mixed with hardy catalpa, Russian 
mulberry or black locust. The growth and the habits of this tree 
in the Southwest are very similar to those of the walnut. It can 
be substituted for the walnut in almost any planting or use. 

Black Locust. 

The black locust was originally indigenous in the mountainous 
regions from Pennsylvania to Georgia, and especially Arkansas and 
eastern Indian Territory. But at the present, through cultivation 
and other agencies, it has become naturalized throughout the 
United States east of the Rocky Mountains. It is appearing natu- 
rally abundant upon the abandoned hillsides in the States of Penn- 
sylvania, Ohio, Indiana, Kentucky, and in the southern portion of 
the plains west of the Mississippi to the mountain slopes. It is 
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associated with other deciduous trees in the form of small scattering 
groves. 

There is an objection offered against the black locust on ac- 
count of its sprouting and spreading tendencies from the root. I 
do not consider this a sufficient cause to militate against the plant- 
ing of this tree ior economic purposes. A casual observation will 
convince that most any tree does equally as bad, but nevertheless 
caution should be taken to confine it where planted. The seeds 
should not be allowed to become scattered over the farm by being 
hauled out in the manure or otherwise. A row of osage, soft 
maples or other dense shading trees planted around the locust 
planting will prevent spreading. 

The growth of this tree is very rapid in all rich, loose soils. It 
attains its maturity at about fifty years and the usual size is about 
eighty feet in height and from two to three feet in diameter, depend- 
ing largely on the distances planted as to its trunk formation. The 
largest and quickest matured specimens are found in deep, loose 
clay, valley and bottom-land soils, though it grows successfully on 
poor soils if sandy or gravelly, and it is shown to be the most dur- 
able wood when grown on such lands. The locust should never 
be planted in hard, wet clay soils, as its roots are surface spreading 
and draw nourishment from the surface, and hence in such soils 
can not penetrate sufficiently to insure a good strong growth. 

The black locust is finding extensive use for posts, ties, tele- 
graph poles and vehicle manufacture. Its great durability in con- 
tact with the soil, its toughness and elasticity of fiber make it 
valuable for these uses. A post from six to eight inches in diameter 
can be grown in from 10 to 12 years in good soil. Unlike 
many other timbers, the young wood is almost as durable as the 
old. Posts of such character last from twelve to twenty years, 
though extremists say much longer. This tree is a most valuable 
one for fuel planting. 

The planting to secure good results, should be close, 5 by 5 feet 
or 3 by 6 feet. They should be pruned when young to aid in form- 
ing straight, long boles. Every effort should be made to keep the 
trees thrifty and growing, to prevent attacks from borers. To this 
end the grass and weeds should be kept out till the growth is large 
enough to protect itself. The planting should be watched to make 
trimmings at the proper times to prevent the decay and injury by 
crowding and smothering. A thrifty growth is seldom attacked by 
borers. The locust grows well in mixture with the catalpa, elm, 
ash and walnut. 
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The black locust is propagated from seeds and ruuc cuttings. 
The seeds retain vitality for years if kept in the pods or buried deep 
in the ground, seven years having been known to find good vitality 
remaining. The seeds ripen in July and August and may be planted 
at once or kept in storage till spring and then sown in nursery 
rows. The seedlings should be propagated in the nursery bed and 
transplanted to the permanent places in the plantation the follow- 
ing fall or spring. If the nursery is to be cultivated by hand the 
rows should be from 15 to 18 inches apart, but if by horse cultiva- 
tion the rows should be 3^ to 4 feet apart. A pound of seed con- 
tains about 2,800 in number and is sufficient for a row of nursery 
900 feet long. The nursery site should be in rich, pulverized loam. 
To secure the best degree germination the same year they are 
planted, they should be treated to soften the stone shell of the seeds. 
The seed should be removd from the pods and kept stored by placing 
in boxes, stratified in layers of sand, kept moist during the winter 
until time to plant. They must be placed in a box and buried in 
the ground so that the water will not settle upon them, and let them 
remain until time to plant in the spring. Freezing and thawing 
will add benefit to the result. 

Nursery-grown seedlings can be secured at a very low cost per 
thousand from reliable firms engaged in growing forest tree stock 
for wholesale planting. Any seed firm can secure the seeds for its 
patrons. 

I do not anticipate that there are many who do not distinguish 
the black from the honey locust, but I have frequent inquiry con- 
cerning the difference of these two trees. In short, the character- 
istic differences by which they may be known are as follows: The 
black locust has reddish-brown, rough bark, broken in ridges; the 
leaves are compound, alternate, rounded at both ends, entire, net- 
ted, veined, occasionally tipped with the end of the midrib and cov- 
ered with silvery short hairs when young; the flowers are white, 
fragrant, and in loose axillary racemes; the seedpods are linear, 
smooth, short, contain from 4 to 6 brown seeds and hang on the tree 
over the winter. The honey locust has rough gray bark broken 
into scales at the base of the trunk; the young branchlets are a 
deep reddish-brown ; the leaves are compound, alternate with long, 
downy leaf stalk, smooth, green above, yellow below and from 10 to 
20 long oblong leaflets tapering towards the apex and rounded at 
the base ; the flowers are greenish white and grow in narrow 
racemes; the seedpods are from 9 to 20 inches long, reddish-brown. 



Digitized by 



Googl( 



State Board of Forestry. 131 

fiat, linear, curved, contain between the seeds a sweet substance 
and seldom hang on the tree during the winter. 

The honey locust is usually very thorny, while such is seldom the 
case with the black locust. 

Osage Orange. 

The osage orange thrives well throughout the same range as the 
chestnut, though it has been -more widely introduced by cultivation. 
The soil best suited for its growth is deep, rich, clay loam, retentive 
of moisture. j 

It has been extensively planted for hedge throughout the Cen- 
tral States, but it should be more frequently planted as a timber 
tree. It sometimes gets winter killed in the northern part of this 
State. I 

The growth of the osage for the first few years is very rapid. 
It never makes a large tree, and matures in a reasonable period of 
time. The tree when standing alone has a tendency to branch very 
profusely. It is this habit which renders it of such great value as 
a hedge plant. If crowded, it can be made to grow into a form 
which adapts it for posts. The osage orange reproduces by sprout- 
ing from the stump, from the roots and from seeds, which are 
borne in great abundance by the pistillate individuals. The ripe 
fruit containing the seed is a fleshy, globular, yellow mass with 
roughened surface, somewhat resembling the orange. The fruit 
should be collected in the fall as soon as ripe, macerated and the 
seeds washed out and stored in sand. Seedlings of this tree can be 
bought cheaper than any other kinds from the nursery firms. 

A good method of planting the seed is in the bottom of a furrow 
made by a plow. They should be covered about an inch and a half 
deep. The seeds may be planted where the trees are intended to 
stand, or they may be planted in a nursery and the trees trans- 
planted to their final site at the end of the year. The right dis- 
tances of planting are same as the chestnut. 

The osage orange reproduces from coppice very readily. This 
quality allows the planter to continue to take successive crops of 
posts from the same plantation for years. The young shoots grow 
up from the stump with such vigor that the second crop is more 
likely to consist of straight, smooth post timber than the first crop. 

The osage orange is a shade enduring tree. The thorns of the 
tree make it often undesirable to plant. The osage orange does 
well in either pure or mixed plantations. In this way thick plant- 
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ing may be practiced and the need of inner tillage reduced to a 
minimum. 

Black Walnut. 

The range of the black walnut is west from jVIassachusetts to 
Kansas and south to Florida and Texas, covering practically the 
Middle Atlantic, Central, Southern and a portion of the New Eng- 
land States. It was formerly abundant throughout this range 
and is undoubtedly a sure tree for economic and commercial plant- 
ings in the Mississippi Valley from Minnesota southward. The soil 
best adapted to the growth of the walnut is fertile alluvian con- 
taining large quantities of humus. It thrives best in porous, open 
subsoil, such as is found in low river bottoms. The walnut is sub- 
jest to injury by exposure to hot winds and extreme cold, therefore 
some judgment should be exercised before planting it in the 
northern and western ranges, though any part of Indiana, climatic- 
ally, is free from such influences. 

The wood of the black walnut is rather heavy, hard, strong, rich 
dark brown color and easily worked, hence highly prized in fine 
finish and cabinet making. It is also a lasting timber in contact 
with the soil. The walnut is a rapid growing tree in good soil. 
At maturity it attains a diameter ranging from 4 to 6 feet and an 
average height of nearly 100 feet. No other tree excels it in clear 
straight trunk when planted in close proximity, 4 by 4 feet or 6 by 
3. The walnut matures to good value in 20 years, though the best 
value is not below 40 or 50 years. It grows rapidly for the first 20 
years, but a great amount is sapwood, but from then on the growth 
is slower because the sapwood is transforming into heartwood and 
the older the tree becomes the more valuable it is. No walnut 
plantings have been made and harvested from which to estimate 
the value per acre to the planter, but from all theory involved it 
surely is a safe financial enterprise. 

The walnut is best propagated from the seed planted in the fall 
of the year or stored by stratifying in the ground or in damp 
sand in boxes till spring, and then planted. The stratification 
should be where the seeds may be exposed to freezing and thawing 
in order to soften the stone shell and insure quick germination. It 
will do well in mixed plantings with the elm, ash, hickory, locust, 
poplar, and maple, if care is exercised to prevent its being shaded 
out or overtopped. When planted at the distances indicated above 
and thinnings properly made to secure thrifty growth, I feel confi- 
dent of the financial success of the walnut planting. 
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Wild Cherry. 

The range of natural growth for the wild black cherry is from 
Novo Scotia westward to the Great Lakes and to the Dakotas and 
south to Florida and Texas. It, like the black walnut, thrives best 
in the Middle Atlantic and Central groups of States, but is not 
found so abundantly in the open prairie. In the dense forest 
regions of the natural range the cherry was formerly a conspicuous 
part of the forest, growing on the rich soils, but like the other val- 
uable hardwoods it has been sought to the almost complete exhaus- 
tion of the valuable trees at the present; especially is this so in 
Indiana. 

The range of the economic planting of the wild cherry is exten- 
sive, though nowhere is it surer of successful propagation than in 
Indiana, but seeds and seedlings of southern acclimation will not 
thrive in northern latitudes. By observing this caution, the bad 
weather killing of many wild cherry plantings of northern sections 
can be obviated. 

The wild cherry is a rapidly growing tree, though short-lived, 
hence a splendid tree to plant in mixture where thinnings are nec- 
essary to make room for the expansion of longer-lived kinds. In 
timber regions it grows to considerable size, forming a long sym- 
metrical trunk, making it a valuable tree for saw and veneer mill 
purposes. In economic plantings it should be planted at close dis- 
tances, 4 by 4 feet or 6 by 3 feet, in order to force a long bole, and 
then many thinnings for the expansion of the remaining trees. The 
wood of the cherry is a reddish-brown color, hard, fine-grained, 
durable, strong, heavy and takes on a fine satiny polish. Because of 
these qualities it is sought for fine interior finish and cabinet 
making. 

This tree propagates readily from the seeds, which may be sown 
as soon as ripe in the fall, or they may be stratified and allowed to 
freeze during the winter. The manner of stratification is the same 
as indicated in the discourse on the black walnut. The seeds can 
be planted in nursery rows and transplanted to the permanent sites 
when the seedlings are one or two years old, or may be planted in 
the site where the tree is to grow. I recommend the storage process 
for the seeds and the nursery planting as against the direct planting 
of the seeds in the permanent sites. It is a light demanding tree, 
therefore should not be planted in mixture with trees that will out- 
grow and overshade it. It can be safely planted with elm, walnut, 
locust, birch and ash. 
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Preservative Treatment of Fence Posts 

By Howard F. Wiess. (iIFford Pinchot, Forester. 



INTRODUCTION. 

Satisfactory fence posts are each year more difficult to secure. 
Substitutes, such as reenforced concrete and iron, are probably too 
costly to compete with wooden posts, and the only solution of the 
difficulty lies in the use of cheaper woods and in preventing decay 
by preservative treatment. 

Statistics do not show the actual consumption of wood for fence 
posts in the United States. The cut of posts by logging and timber 
camps in 1900 was given by the Twelfth Census as 8,715,000, valued 
at $606,000, and in 1906 the Northwestern Cedarmen's Association 
reported a cut of 15,200,000 cedar posts in the Lake States, Michi- 
gan, Wisconsin, and Minnesota. Neither of these estimates, how- 
ever, includes the posts cut by farmers from their own woodlots, 
which far exceed in number the posts sold. The total cut is there- 
fore very large. 

The more expensive kinds of wood, such as white oak and cedar, 
which have long been used for posts, are now too scarce and too 
much in demand for other uses to allow of their meeting the demand 
for posts.' Fortunately most of the so-called '* inferior" woods are 
well adapted to preservative treatment. This is especially true of 
the cottonwoods, aspens, willows, sycamore, low-grade pines, and 
some of the gums. When properly treated these woods will outlast 
the best grades of untreated timber and are therefore cheaper and 
more satisfactory. It is the purpose of this circular to show how 
fence posts may be treated and with what results. 

CAUSES OF DECAY. 

To appreciate the value of any preservative treatment, it is nec- 
essary to know what causes decay, and how a preservative treatment 
tends to prevent it. Briefly, decay in timber is caused by the action 



* In certain regions it is a paying investment to plant rapid-growing 
trees, like black locust and catalpa, especially for posts. Information on 
this subject is given in publications of the Forest Service which deal with 
forest extension and replacement. 
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of bacteria and fungi — ^low forms of plants — which require for their 
development definite amounts of air, water, heat and food. If one 
or more of these factors can be eliminated in whole or in part, bac- 
teria and fungi will not develop and the wood will not readily 
decay. 

It is well known that wood decays first where it comes in contact 
with the ground. This is because the fungi find there the condi- 
tions most favorable for their growth. Protection is therefore 
most needed at this point. When wood is fully exposed to the air, 
as in the tops of posts, the moisture is rapidly evaporated and decay 
is very slow. In the case of some woods, however, such as cotton- 
wood and maple, a treatment of the top is necessary. 

PRESERVATIVE METHODS IN USE. 

A number of more or less crude methods have been tried for 
prolonging the life pf fence posts. These have brought out certain 
points which may prove of value if more efficient treatment can 
not be undertaken. Chief of these are the following : 

A seasoned post is better than a green post ; hence posts should 
be as dry as possible before being set. 

Setting a post small end down does not check its decay. 

By piling stones around the base of the post or setting it in 
masonry or concrete, vegetation is kept away, better drainage is 
secured, and the post is kept drier. The slight gain thus secured 
does not, however, justify the cost. 

Charring the butt of the post, if properly done, gives good 
results. Only thoroughly dry posts should be charred, and the 
charred surface should extend at least 6 inches above the ground 
line. 

Soaking the posts in a solution of copper sulphate is not recom- 
mended, since the salt is too soluble, and will therefore more quickly 
leach out. Soaking in mercuric chlorid takes so long that it can not 
be recommended to farmers or ranchmen. This solution, moreover, 
is extremely poisonous and must be handled with great care. 

Good results are sometimes obtained by boring holes diagonally 
into posts just above the ground line and filling them with some 
preservative solution, such as various forms of coal tar. This 
method gives the best results with soft woods, like sycamore and 
Cottonwood. Boring the holes, however, weakens the posts. 

If the butt of a post is painted with or plunged into a hot solu- 
tion of carbolineum or creosote, very good results can be obtained. 
The posts should be thoroughly dry, in order to prevent internal 
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decay and exposure of the inner untreated wood by checking. Next 
to impregnation with these materials, this method is doubtless the 
best. 

Creosote* has been used for preserving wood since 1838. Tim- 
bers impregnated with it have had their durability increased ten- 
fold. 

EXPERIMENTS BY THE FOREST SERVICE. 
Description of the Experimenta, 

The first experiments by the Forest Service in creosoting fence 
posts in this country were made in cooperation with the Bureau of 
Plant Industry during the Louisiana Purchase Exposition, at St. 
Louis, in 1904. Posts cut from maple, elm, sycamore, ash cotton- 
wood, sassafras, hickory, black walnut, water oak, willow, and red 
oak were treated. Experiments were afterwards made at EUwood 
and Los Angeles, Cal., with blue, red, and su^r gums and iron- 
bark — all species of eucalyptus. As in all first experiments, the 
results were chiefly valuable in indicating the right direction for 
later work. 

In November, 1906, experiments were made at St. Anthony, 
Idaho, in treating fence posts cut from fire-killed lodgepole pine. 
One of the objects of this work was to test further the points 
brought out but left inconclusive in the previous experiments. The 
number of posts used in some of the St. Louis tests was too small 
to yield reliable averages. Wood of the same species is very vari- 
able, even when grown, cut, and seasoned under the same conditions, 
so that two pieces may be given exactly the same treatment and yet 
show different absorptions and penetrations. To define the effect 
of any particular treatment it is necessary, therefore, to average 
the results of many tests. The experiments at St. Anthony were 
arranged with the object of determining how absorption and pene- 
tration are affected by — 

(1) The temperature of the creosote. 

(2) The duration of the bath in hot creosote. 

(3) The duration of the bath in the creosote as it cools, 

after the heat has been shut off. 



' By creosote is meant dead oil of coal tar. In the making of coal gas, 
coal is subjected to high heat without the presence of sufficient air to per- 
mit combustion. This process gives two main products — ^illuminating gas 
and coal tar. The coal tar is then distilled and separated into the light 
oils, the dead oils (creosote), and pitch. Creosote can be obtained by the 
barrel in many of the larger cities of the United States. 
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The experiments were divided into three series, as follows: 

Series A. — To determine the minimum efficient temperature for 
the hot creosote, so as to reduce the vaporization of the creosote and 
the consumption of fuel. 

Series B. — To determine the minimum efficient duration of the 
bath in hot creosote, so as to reduce the vaporization of the oil, the 
consumption of fuel, and time of treatment. 

Series C. — To determine the minimum efficient duration of 
immersion in the creosote after shutting off the heat, so as to econo- 
mize time in treatment. 
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Fio. 1.— Diagram of an experimental tank used for treating fence posts. 

The results of these tests are given on page 139. 
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Apparatus used. — In the experiments at St. Louis and in Cali- 
fornia the apparatus used consisted of a cylindrical tank made of 
3-16 inch sheet iron, about 4 feet in diameter and 4 feet in depth, 
with a perforated iron plate in the bottom. The tank was built 
on the side of a hill in order to facilitate the handling of the posts, 
and was set upon brick piers so that a fire could be built under it. 
Creosote was then poured into the tank and the posts were placed 
in it. The total cost of such a tank is about $45. 

The apparatus used at St. Anthony (fig. 1) consisted of a rect- 
angular galvanized-iron tank 5 feet 4 inches long, 2 feet 3 inches 
wide, and 3 feet 6 inches high. This tank was set snugly into a 
wooden box built of 1-inch planks and open at the top. The object 
of this box was to keep the tank from bulging when filled with creo- 
sote, to protect the tank from injury, and to keep the creo- 
sote from cooling too rapidly. When the posts are treated in winter 
or in cold regions it is best to build an additional casing around the 
inner box, leaving a space of about 4 inches between them, and firm- 
ly packing this space with sawdust. The creosote will then seldom 
solidify over night and may be more quickly heated. 

The creosote was heated by fitting a series of seven 1-inch steam 
pipes in the bottom of the tank, coupled to the boiler of an engine. 
The amount of steam passing through the pipes was controlled by 
two valves — one placed between the tank and the boiler, to regulate 
the amount of steam entering the coils, and the other at the outlet 
of the coils to control the pressure. By raising or lowering the 
pressure of steam in the coils the creosote could be heated to any 
temperature desired. An apparatus of this kind makes it possible 
to keep the temperature of the creosote fairly constant, and gives 
very satisfactory results. It can of course be used only when some 
kind of steam boiler is available. It costs about $30. 

Tanks similar to those described give best results, but if means 
are not available for their construction an old iron boiler or like 
vessel can be used. The essential requirements are that the creosote 
shall be heated in the vessel to about 215° F., and that the butts of 
the posts shall be submerged up to about 6 inches above their ground 
line. In special cases, where a thorough top treatment is necessary, 
the vessel should be of sufiicient size to allow the whole post to be 
submerged. 

Results. 

The Forest Service has so far experimented with 18 kinds of 
wood cut for fence posts. In the accompanying table the species 
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are arranged in five groups, according to the manner in which they 
absorbed the creosote during the experimental treatments. The 
posts, in all cases, are peeled. By hot creosote is meant that which 
has a temperature of about 215° F. 

Table 1. — Results of treating fence posts. 

[Ail of the posts were round, except the sycamore and cottonwood, part of which were split.] 
GROUP I. 



Species. 


Condition. 


Hours in 

hot 
creosote. 


Hours in 

cold 
creosote. 


Result- 
ing pene- 
tration. 


Blue gum. . . 1 




fGreen 


2 
2 
2 
2 









Inchen. 
(a) 


Red gum . . . 


Eucalyptus 


1 ...do 


(a) 


Sugar gum. . 
Ironbark. . 


1 . . . .do 

1 do .. 


(a) 
(a) 











GROUP 11. 



Sassafras 

Ash 


Seasoned 

...do 


6 
6 
6 
6 
6 
6 
6 


12 
12 
12 
12 
12 
12 
12 


0.3 
4 


Hickory 


....do 


.3 


Red oak 


..do 


3 


Water oak 6 


...do 


.3 


Elm 


. do 


4 


Maple 6 


.. do 


.5 









GROUP m. 



Douglas fir [ Seasoned . 

Quakmg aspen b do 

Black walnut do 



0.7 

.8 

1.2 



Willow. 



GROUP IV. 
Green. . . 



0.3 



GROUP V. 



Sycamore b i Seasoned . 

Cottonwood 6 I do 

Lodgepole pine ! ... do 

Do do.... 



1.5 
1.5 
1.25 
1.25 



a In posts of the species shown in Group 1 the creosote will be found principally in the pith rays and the tubes 
called "vascular ducts." It is best to stand these posts butt up after treatment, so that the free oil in them will 
run toward the top. 

b Water oak and maple of Groupe II, quaking aspen of Group III, willow of Group IV, and sycamore and cot- 
tonwood of Group V should be given top treatment. 

The heartwood of sycamore and cottonwood takes treatment 
readily and posts of these woods may therefore be either round or 
split. 

A post may be top-treated by simply plunging its top into hot 
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creosote, or by applying creosote with a brush, like paint. The 
former method, however, is better, because it allows the creosote to 
penetrate all the season checks, and any surplus creosote runs back 
into the tank and is used again. The brush form of top treatment 
should not be given while either the wood or the air is cold, because 
the creosote will then simply harden upon the surface instead of 
penetrating into the wood. If the decay in the top is very rapid, 
as in the loblolly pine posts in the South, the best results are 
obtained by impregnating the whole post with creosote. In such 
cases the heating tank should be of such size that, when filled with 
creosote, the posts will be completely submerged. 

The results of the series of tests outlined on pages 139 and 140, 
which show the effect of the temperature of the hot creosote and of 
the duration of the baths in hot and in cold creosote, are given in 
Table 2. 

Table 2. — Effects of the temperature and the duration of treatment on posts 
of fire-killed lodgepole pine. 





Run 

No. 


Temper- 
ature 
of hot 

creosote. 


Immer- 
sion in 

hot 
creosote. 


Immer- 
sion in 

cold 
creosote. 


Consumption of 
creosote. 


Penetra- 
tion. 


Number 


Series. 


Per post. 


Per 
cubic foot. 


of posts 
treated. 


A a 

B6 


/ 1 
t 2 
[ 1 
J 2 
' 3 

I 4 

f 1 

{ 2 

3 


230 
205 
205 
200 
194 
196 
192 
192 
180 


Hours. 
8 
8 
4 
2 
1 

t 

1 
1 


Hours. 

38 
14 
6 


GaUs. 
1.52 
1.62 
1.41 
1.21 
1.05 

.74 
1.06 
1.48 

.86 


Galls. 
6.22 
2.96 
3.37 
3.98 
2.67 
1.86 
2.75 
2.42 
1.48 


Inches. 
2.9 
2.0 
2.3 
2.7 
2.3 
16 
2.0 
2.0 
1.9 


32 
30 
30 
48 


Cc 


40 
43 
39 
32 




32 



a To test the effect of temperature. 

h To test the effect of the duration of the bath in hot creosote. 

c To test the effeci^f the duration of the bath in cooling creosote, the heat being shut off and the creosote being 
allowed to cool gradually. 

Series A shows that the hotter the creosote the greater the ab- 
sorption and penetration. Series B shows that within fixed limits 
increased duration of the bath in hot creosote (other factors being 
equal) gives greater absorption and penetration. Series C shows 
that the same holds true for cooling creosote. The table shows that 
there is no exact relation between penetration and absorption. A 
detailed discussion of the causes for this or the determination of the 
controlling factors would be chiefly theoretical, and hence is not 
included here. 

The object of these tests, as has been said, was to find a corn- 
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mercial treatment which could be recommended. With the aver- 
age penetration fixed at about 1% inches, this is found in run num- 
ber 4 in Series B and run number 3 in Series C. 

It should be remembered that the creosote used in this experi- 
ment contained a large amount of naphthalene, a substance which 
easily vaporizes, so that the consumption would be materially 
smaller than that here given if a heavier grade of creosote were 
used. 

A point not conclusively tested in any of the experiments to 
date is the effect of a long period in hot creosote with a short period 
in cold creosote. It is claimed that this operation will give the 
most economical treatment, because the rarefication of the air in the 
wood cells will be greater both in degree and in amount, which will 
cause a strong vacuum resulting in a maximum depth of penetra- 
tion for a given amount of creosote absorbed. This method of 
treatment may prove very valuable where a heavy grade of creosote 
is obtainable, particularly in localities where fuel is cheap. 

COST OP TREATMENT. 

The total cost of treated fence posts varies so much in different 
regions that general figures are out of the question. Since the users 
of fence posts in various parts of the country know the cost of 
untreated posts, only estimates on the cost of treatment must suffice. 
If the determining factors are known the cost of treatment in any 
locality can easily be estimated. 

The cost depends upon the cost of the apparatus, the price of 
labor, the number of posts treated per day, the absorption of creo- 
sote per post, and the cost of creosote. 

The cost of the apparatus may be merely nominal if an old boiler 
is used. An apparatus like that used in the experiments costs from 
$30 to $45. 

The price of labor varies with the locality. It can easily be 
ascertained. 

The number of posts that can be treated per day depends upon 
the size of the tank and the size and form of the posts. In general, 
a tank with a bottom 12 square feet in area will hold between 40 
and 50 posts 6 inches in diameter at the butt. With such a tank 
this number of posts would be the daily capacity, except with lodge- 
pole pine posts, with which two runs per day can be made. 

The absorption of creosote per post for the species included in 
Table 1 is about as follows : Group I, 1-10 gallon ; Group II, 4-10 
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gallon ; Group III, 6-10 gallon ; Group IV, 2-10 gallon ; Group V, 
7-10 gaUon. 

The price of creosote varies at present from 10 cents per gallon 
in the East and Middle West to 27 cents per gallon in the Rocky 
Mountain States. On the Pacific coast it is about 16 cents per 
gallon. 

If a man does the work himself, or in cooperation with his neigh- 
bors, the cost per post will, of course, be much less. 

In general, the cost of treating a post will vary from 4 to 15 
cents, depending upon the factors just given. In order to get the 
total cost of a treated post, the cost of the treatment must, of course, 
be added to the cost of the post. A post properly treated should 
give service for at least twenty years. To indicate more clearly the 
advantage of treating, from the standpoint of the consumer, the 
following example from Idaho is given : 

Table 3. — Comparative costs of untreated and treated posts of lodgepole 

pine in Idaho. 



Initial cost of post 

Cost of treating post 

Estimated cost of setting post 

Total cost of set post 

Estimated length of service years. . 

Annual cost of post (allowing 6 per cent interest on investment) approximately 



Untreated. Treated. 



10.06 
.00 
.12 



.18 



4 
$0.05 



10.06 
.15 
.12 



20 
$0.03 



In this table the treatment approximately corresponds to that 
given in run 4 of Series B and run 3 of Series C, Table 2, where the 
average penetration of the creosote is about 1% inches and the cost 
of the creosote about 20 cents per gallon. One man can treat each 
day 100 lodgepole pine posts with a 6-inch top diameter in a tank 
similar to that shown in figure 1. The cost of the tank and fuel 
is not included in Table 3, for they are altogether too variable. 
These items, however, are seldom large enough to affect materially 
the comparison of cost. The estimated costs given in both cases 
are based upon the time taken in fencing, assuming that all work 
is paid for and not done by the owner. 

It can be seen that the annual saving is about 2 cents, so that at 
the end of twenty years, with conditions similar to those given in 
the example, a creosoted fence will be about 40 cents per post 
cheaper than one untreated. A table of cost like the above is nec- 
essarily very crude, since the factors composing it are extremely 
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variable, but it tends to impress somewhat forcibly the saving 
effected by the use of treated posts, even though their initial cost 
is high. 

CONCIiUSIONS. 

The principles which follow are of general application in fence- 
post treatment. Local conditions, of course, may require the oper- 
ator to modify them somewhat to meet his particular requirements. 

Selection and Prepa/ration of Posts. 

The resistance of all treated posts to decay is alike, regardless of 
the kind of wood used, hence only the cheaper woods should be 
used, and the more valuable kinds should be saved for other pur- 
poses. Since sapwood can be impregnated better than heartwood, 
posts with much sapwood are the best. 

Posts cut from woods whose heartwood can not be treated (see 
Table 1) are the best left round. When the heartwood takes treat- 
ment readily either round or split posts may be used. 

Posts should be air dry before they are treated or set. They 
should be cut at least a month before treatment. Wood dries fast- 
est in spring or summer, but with those species which check l)adly, 
such as the oaks, cutting is best done in autumn or early winter. 

Even the inner bark should be removed 43efore the posts are 
treated or set, especially from that part of the post submerged in 
the creosote. Bark reduces the penetration of creosote into the 
wood, besides itself absorbing the creosote without increasing the 
durability of the post. 

The tops of posts should be cut slanting, preferably with an ax, 
so that rain water will not remain on them. When they are cut 
with a saw the pitch should be greater, especially in posts in which 
there is a marked difference in hardness between the springwood 
and the summerwood. 

Treatment. 

If butt treatments in the open tank can not be given, and yet 
some preservative method is desired, plunge the butts of the posts 
into a vessel of hot creosote or carbolineum, or apply either liquid 
with a brush. Application of any of the methods mentioned on 
page 6 will tend to make the posts more durable than they would 
be if set green. 

Whenever possible use an apparatus similar to the one described 
on page 9 for open-tank treatments. 

Use as heavy a grade of creosote as can be obtained. 
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Aim to get the creosote to soak as far into the posts as possible. 
With woods having shallow sap wood (about one-half inch deep) 
treat all the sapwood. With woods having deep sapwood, or with 
heartwood that takes treatment readily, secure a penetration of at 
least 1 inch. The heartwood of very few species can be treated. 
For this reason round posts are better than split posts, since a pene- 
tration is obtained entirely around them. Species with a deep sap- 
wood, like lodgepole pine, will absorb much more creosote than 
species with shallow sapwood, like chestnut. 

A long bath in hot creosote, followed by a shorter one in cold 
creosote, will probably give the best results. Usually, woods with a 
porous structure, like the poplars, can be treated more easily than 
dense woods, like the oaks, and hence need not be left in the creosote 
for so long a time. 

Never heat the creosote above 250° F. In most cases a tempera- 
ture just above the boiling point of water is best. Heating the 
creosote above 250° F. weakens the wood and causes a large amount 
of creosote to vaporize. 

Never brush-treat posts when the air or the post is so cold that 
the creosote simply solidifies on the surface of the post. 

Keep the posts as dry as possible before treatment, and keep 
rain and snow out of the tank by roofing it, if necessary. 

Approved : 

James Wilson, Secretary. 
Washington, D. C, October 22, 1907. 
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Progress in Chestnut Pole Preservation 



By Howard F. Wiess. Gifford Pinchot, Forester. 



INTRODUCTION. 

This circular includes only points not developed in the former 
publications of the Forest Service'' on similar subjects, and is based 
largely upon the results of a series of experiments conducted at 
Parkton, Md., from August, 1905, to June, 1907, in co-operation 
with the American Telephone and Telegraph Company. 

In former experiments it was found that poles to all appearances 
alike showed wide divergence in their behavior during seasoning 
and preservative treatment. The differences were supposed to be 
due to the conditions of growth, but those conditions had not been 
exhaustively studied ; hence, in the later experiments studies were 
made of the trees from which the poles were cut. A complete his- 
tory of each pole — its life, seasoning, and treatment — ^was thus ob- 
tained. 

The general plan of seasoning and treating was the same as that 
practiced in former experiments. The same apparatus was used, 
but the method of application was modified somewhat to obtain 
more specific information. 

Statistics compiled by the Forest Service" show that 3,574,666 
poles were purchased in 1906 in the United States for telegraph, 
telephone, electric-light, and street-railway uses. Cedar combines 
more desirable qualities for poles than any other wood, and 61 per 
cent of the poles used were cedar. Chestnut ranks next and sup- 
plied 28 per cent. The average age of a 30-foot cedar pole is about 
190 years and its length of life about 15 years. We therefore con- 
sume such a pole over twelve and one-half times as fast as we can 
grow it. Cedar does not sprout from the stump, and its reproduc- 
tion is a difficult problem. A chestnut pole of the same size can be 
grown under favorable conditions in about 42 years, and will last, on 



* Circular 103, "Seasoning of Teleplione and Telegrapli Poles ;" Circular 
104, "Brush and Tank Pole Treatments;" Circular 136, "Seasoning and 
Preservative Treatment of Arborvitie Poles." 

•» Circular 137, "Consumption of Poles in 1906." 
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an average, 12 years. We (*onsume such poles, then, only about three 
and one-half times as fast as we can grow them. Moreover, repro- 
duction of chestnut is an easy problem, for it sprouts vigorously 
and prolifically from the stump.*" From four to five crops of chest- 
nut poles can be grown to one of cedar. It seems, then, that for our 
future supply of poles chestnut will ultimately replace cedar, be- 
cause of its ease of culture, its rapid growth, and its adaptability 
to use. 

GROWTH AND CUTTING OP POLES. 

Seed-grown chestnut trees are of slower growth than sprouts, 
and much fewer poles are cut from them. Of the 550 poles cut at 
Parkton, more than 60 per cent came from sprout trees. The aver- 
age age of the sprouts was 47 years, while that of the seed trees was 
67. All these sprouts came from stumps that were poorly cut and 
had been given no protection whatever. Had the stumps been cut 
without a slant and the sprouts been given a proper amount of light, 
it is probable that few of them would have been over 42 years of 
age. Some poles which met the standard requirement of 36 inches 
basal circumference were only 32 years old. No trees should be 
cut in summer or early autumn, for the stumps will not sprout, 
or, at best, will send forth only weak shoots. The greatest number 
of vigorous sprouts come from winter cuttings. 

There is practically no difference in the taper between poles 
from sprout and those from seed-grown trees. This is shown in 
Table 1. No difference in specifications, therefore, need be made 
between the two classes. 

Table 1. — Comparison of poles cut from sprout and seed trees. • 







Tree. 


Pole: 


aass 


Age. 


Height. 


outside bark 
(4 feet 6 inches 
from the 
ground). 


Circumference 
inside bark. 


Circumference 
taper between 
6 foot and 30 
foot points. 


Basis 




At 6 feet. 


At 30 feet. 


poles. 


Seed 


Years. 
56 
51 


Fed. 
72 
77 


Inches. 
43.77 
45.57 


Inches. 
37.28 
37.64 


Inches. 
27.82 
28.42 


Inches. 
9.46 
9.22 


Number. 
146 


Sprout 


118 



a Since specifications for poles are given in circumfarences and not in diameters, the former are used exclusively, 
in this report. 

Careless cutting frequently causes decay in the stump. This 
decay enters the young sprouts and forms a hollow heart. Fifteen 
•^ Bulletin 53, "Chestnut in Southern Maryland." 
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per cent of the poles cut at Parkton were decayed at the base, and 
71 per cent of these were from sprout trees. The diameters of the 
holes varied from one-half inch to 5 inches, and the decay extended 
up the pole from 1 to 4 feet. Had the stumps been cut low, with a 
decided pitch to their surface, there would have been fewer decayed 
trees. 

Chestnut belong to a group of woods having a **ring porous" 
structure ; that is, the concentric rings of large tubes which conduct 
water and are formed in the spring are plainly visible. The faster 
the growth of the tree, the greater is the amount of the denser sum- 
mer wood which forms later in the year. This is the part which 
gives strength to the pole. A sprout-grown pole, therefore, possesses 
greater strength than one grown from seed. In brief, the best 
chestnut poles come from trees grown under a coppice management, 
because (1) a shorter rotation is necessary to grow them; (2) they 
give to the grower quicker and larger returns on the investment; 
and (3) they are stronger and hence safer under strain. 

The height at which a pole is cut materially affects its taper. 
Other things being equal, a ** rigid" pole — ^that is, one with a 
decided taper — is better than a ** top-heavy" pole, or one with little 
or no taper. If cut low, the basal swelling of the tree will be 
included in the pole ; if cut high, it will be excluded. Hence it is 
best for both silvical and commercial reasons to cut trees low. 

It is well known that trees grown upon high elevations have a 
greater taper in the trunk than those grown lower down, because 
the soil is both shallower and drier. Poles cut from such trees, 
therefore, have the most taper. In the region where this study was 
made, the differences in elevation amounted to only 150 feet, but 
even this caused a marked variation. This is shown in Table 2, 
which is based upon 82 poles cut at exactly the same height above 
the ground. 

Tabfe 2.~Toper in valley and hill-grown poles. 



Qaas. 



VaUey. 
Hill... 



Tree height. 



Feet. 



Circumference inside 
bark. 



At 6 feet. At 30 feet. 



Inches. 
37.93 
38.07 



Inches. 
28.02 
27.23 



Pole taper, 
circumfer- 
ence. 



Inches. 
9.91 
10.84 



As a result, the center of gravity in hill-grown poles is nearer 
the butt. For every inch increase in taper the center of gravity 
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is about 0.15 foot lower down. In a normal pole, when the taper is 
about 10 inches, the center of gravity is 13.2 feet from the large end. 
Specifications of the American Telephone and Telegraph Com- 
pany require that a standard 30-foot chestnut pole shall be not less 
than 36 inches in circumference 6 feet from the butt, nor less than 
22 inches in circumference at the top. A sound pole 28 inches in 
basal circumference is strong enough to stand the strains of a 
standard 30-foot pole, but as a precaution, and on account of decay, 
36 inches is specified. If decay can be arrested through preserva* 
tive treatment, this 8-inch allowance can be safely reduced. The 
top circumference would, of course, be correspondingly decreased. 
To find what form of pole would result from using a minimum 20- 
inch top circumference, as is now done in the smaller classes of 
poles, the tops of 350 trees, from which 30-foot poles were cut, 
were measured. It was found that such poles would vary in length 
from 30 to 55 feet. The average increased length for those grown 
on hilltops was 10 feet, and for those grown on slopes and in valleys 
15 feet. When the tops of trees left after the poles had been cut 
were utilized for cordwood, 9 to 13 cords were obtained from 100 
trees, which, valued at $3 per cord, increased the gross value of the 
trees from 13 to 20 per cent. Utilization of the tops, moreover, 
improves the condition of the forest. 

SEASONING. 

The absolute green weight of chestnut varies with the season. 
This is shown in Table 3. 

Table 3. — Seasonal variation 4n weight per cubic foot. 





Season. 


Poles 
weighed. 


Green 

weight 

per cubic 

foot. 


Spring 


Number. 
150 
100 
150 
150 


Pounds. 
55.6 


Summer 


56 1 


Autumn 


56.4 


Winter 


56 4 







This variation in density is due to the greater amount of water 
and food materials stored in the tree in winter. The oven-dry 
weight of chestnut, obtained by sawing disks from the poles and 
drying them at 100° C. until they ceased to lose moisture, was 30.4 
pounds per cubic foot. This weight is used as a basis throughout 
this report. 
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The rates at which chestnut poles, cut at diflferent seasons, lost 
moisture are shown in Table 4 and figure 1. 

Table 4. — Rate of seasoning of chestnut poles cut at different times of the 

year. 





Fall cut. 


Winter cut. 


Spring cut. 


Summer cut. 


Time seasoned. 


Moisture 
content. 


Weight 

per cubic 

foot 


Moisture 
content. 


Weight 

per cubic 

foot 


Moisture 
content. 


Weight 

per cubic 

foot. 


Moisture 
content. 


Weight 

per cubic 

foot. 


°^' 


Percent. 
85.4 
72.0 
68.4 
66.9 
65.8 
64.3 
62.2 
59.2 
56.0 
53.0 
50.8 
49.1 
47.8 


Pound4i. 
66.4 
52.3 
51.2 
60.7 
50.4 
49.9 
49.3 
48.4 
47.4 
46.5 
45.8 
45.3 
44.9 


Percent. 
85.6 
77.4 
72.6 
68.7 
64.8 
60.6 
56.8 
53.7 
51.2 
49.3 


Pounds. 
56.4 
53.9 
52.5 
51.3 
50.1 
48.8 
47.7 
46.7 
46.0 
45.4 


Per cent. 
83.0 
70.5 
64.3 
60.0 
66.5 
53.7 
51.7 


Pounds. 
55.6 
51.8 
49.9 
48.6 
47.6 
46.7 
46.1 


Percent 
84.4 
67.9 
60.6 
57.5 
65.9 


Pounds. 
56.1 


30 


51.0 


60 


48.8 


90 


47.9 


120 


47.4 


150 




180 






210 






240 










270 










300 . 










330 














360 





























Table 4 broadly substantiates the results of former experiments, 
which indicated that the most rapid drying occurs in summer-cut 
poles and the most uniform drying in those cut in winter. 
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TIMC ^CASONCO - DAYS 

Fin. 1 — Rates of seasoning of chestnut poles cut at different timet of the year. 

The reduction in weight due to seasoning is of much practical 
importance in decreasing the cost of shipping. Fifty green 30- 
foot poles loaded upon a car weigh about 56,100 pounds. The 
freight rate for short hauls is about 15 cents per hundredweight. 
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It costs, therefore, $84.15 to ship such a load. If the poles are 
seasoned for the periods given in Table 5, the cost of shipment will 
be reduced about 13 per cent, a net sa.ving of approximately $11 
per car. The periods given in this table minimize the insurance 
and storage charges, and secure the most favorable reduction in the 
cost of shipping. 

Table 5. — Shipping table. 





Cutting season . 


Ship 
1 after— 


Shipping 

weight 

per cubic 

foot. 


Moisture j 
content ; 
compared ' 

with 
oven-dry ; 
weight. 


Freight 
saved. 


Summer 

Spring 




1 Months. 

2 

3 


Pounds. 
48.8 
48.6 
48.8 
48.4 


1 
Percent. , 
60.6 
60.0 1 
60.6 ! 
59.2 


Pir cent. 
13.0 
12.6 


Winter . . . 




5 


13.5 


Autumn 




i ' 


14.2 



Minor points about which information was sought are discussed 
in the following paragraphs only in brief, but the results show how 
misconceived are many of the claims which have been made regard- 
ing the seasoning of poles. 

Poles cut from trees grown in valleys lose about 6 per cent more 
moisture after six months' seasoning than those cut from trees 
grown on hilltops. Other things being equal, there is practically 
no difference between the rates of seasoning of sprout and of seed- 
grown poles. 

Patches of bark which adhere to peeled poles decrease the rate 
of seasoning; they also resist the absorption of rainwater. The 
difference in weight at the end of one month's seasoning betwe.en 
those with bark and those without was 20 pounds per pole, but at 
the end of one year's seasoning both contained the same percentage 
of moisture. 

The top of a pole seasons faster at first than the butt — a condi- 
tion ultimately reversed. These differences cause a small shifting 
in the position of the center of gravity, but in no case more than an 
inch. 

Poles exposed to the sun and wind season faster than poles 
skidded in protected localities. At the end of ten months' season- 
ing, poles skidded under the former conditions lost 26 pounds per 
pole more than those skidded in protected places. Skids should 
be built over ground which is as free of vegetation as possible. A 
skid built over bare ground lost, at the end of eight months' season- 
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ing, 35 pounds more per pole than one built over a rank growth of 
vegetation. 

Poles absorb and lose rain-water very rapidly. Absolutely green 
poles absorbed one-half pound per cubic foot in a rain storm of 
only 1.01 inches, while thoroughly seasoned poles frequently ab- 
sorbed more than twice that amount. 

SHRINKAGE AND CHECKING. 
Shrinkage, 

All of the poles were measured as in the previous experiments 
to ascertain the amount of shrinkage. The results obtained 
strengthen the former conclusions — that the shrinkage is so slight 
as to be almost negligible. In no case, even after fourteen months' 
seasoning, was it more than 0.3 inch. Hence the common impres- 
sion that poles shrink three-fourths of an inch in circumference is 
entirely erroneous. 

The periphery of a pole is very susceptible to meteorological 
influences. A rain of only 0.6 inch annulled results of four months' 
shrinkage, but forty-eight hours after the rainfall the poles were 
again in normal condition. 

Another misconception is that poles expand on freezing. Green 
poles measured before and after being frozen showed no change in 
the size of their periphery. 

Checking. 

Checks in a pole decrease its strength. In general, the greater 
their number and the larger their size, the weaker the pole. The 
characteristic checks in autumn-cut and winter-cut poles are numer- 
ous and small, seldom penetrating more than l^^ inches into the 
pole. Checks in spring-cut and summer-cut poles are few in num- 
ber, but large and deep, sometimes 1% inches wide, 2^^ inches deep,^ 
and 10 feet long. Besides weakening the pole, these big checks 
serve as pockets for the retention of rain water. A,s a result, win- 
ter-cut poles are superior in strength and durability to those cut in 
other seasons. 

Defects such as cup shakes, frost cracks, or splits from careless 
cutting may seriously damage the pole, especially if it be cut in 
spring or summer. Such defects, which are incipient in green 
poles, sometimes expand until they form a split a foot or more 
wide at the end and over 9 feet long. If such poles are treated 
immediately with S-irons, serious checking is prevented. Forty 
poles were treated in this experiment, and in none of them did the 
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check expand more than one-half inch in width. The S-irons were 
made of iron one-eighth inch thick, 1 inch wide, and from 3 to 6 
inches long, bent in the form of a letter S. They were driven into 
the ends of the pole over the check. 

The practice of dragging poles for long distances over the 
ground should be vigorously discouraged, because thereby the outer 
layers of the wood are broken and sheared and the strength of the 
pole is materially lessened. Moreover, a pole in this condition is 
very susceptible to decay, because of the numerous crevices in which 
spores can lodge and in which rain-water can settle. 

There was no apparent difference in the checking of soaked and 
unsoaked poles. 

The size of checks varies with the atmospheric conditions, ex- 
panding and contracting with the changes in the moisture content 
of the air. 

Poles cut in autumn and seasoned over winter recheck the fol- 
lowing spring. 

EFFECT OF SOAKING UPON SEASONING. 

Fifteen poles of each month's cut were allowed to season one 
week and were then submerged in water for two weeks. It has 
been claimed that soaking dissolves out certain contents in the 
cells of the wood and causes it to dry more rapidly. The results in 
Table 6 show that this is true, but the difference in the rates of 
seasoning is so slight that it does not warrant the cost of the opera- 
tion. 

Table 6. — Comparison of sedsoning in soaked and unsoaked poles. 

(Moisture loss in per cent of dry weight.] 







Days seasoning. 




Cutting season . 


120. 


180. 


275. 


370. 




Soaked 


Unsoaked. 


Soaked. 


Unsoaked. 


Soaked. 


Unsoaked. 


Soaked. 


Unsoaked. 


Spring 

Summer 


Percent. 
27.2 
25.8 
20.1 
21.5 


Percent. 
27.8 
27.6 
20.5 
21.7 


Percent. 
31.1 


Percent. 
31.6 


Percent. 


Percent. 


Percent. 


Percent. 










Autumn 

Wmter 


23.7 
29.5 


23.7 
29.1 


33. i 
34.5 


32.7 
34.1 


39.6 


37.9 
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PRESERVATIVE TREATMENTS. 
Brush Treatment. 

In previous experiments with brush treatment the temperature 
and weight of the oil were taken before and after it was applied to 
each pole. This was too great a degree of refinement and entailed 
too much delay, considering the roughness of the work. In the 
later experiments the oil was heated in a large iron pot to about 
220° F., poured into pails, and applied to the poles with brushes 
until it had fallen to a temperature of 200° F., when it was again 
reheated. Usually 5 poles could thus be treated at one time, which 
greatly facilitated and quickened the work. With this exception 
the operation followed the lines which had already been practiced. 

Table 7 shows that carbolineum and creosote are absorbed in 
equal amounts; the first coat absorbed slightly more than the sec- 
ond. The depths of penetration with the two oils were also equal 
and averaged about one-eighth inch. 

Table 7. — Absorption of creosote and carholineum hy the "brush method,* 



Absorption creosote per pole. 


Average 
temperature. 


Absorption c^ bolineum 


per pole. 


Average 


First coat. 


Second coat. 


Total. 


First coat. 


Second coat. 


Total. 


temperature. 


Poundn. 
2.6 


Pounds . 
2.1 


Pounds. 
4.7 


214 


Pounds. 
2.7 


Pounds. 
2.2 


Pounds. 
4.9 


214 



a 92 poles were treated with each material. 

Best results are obtained by applying brush treatments to only 
thoroughly seasoned and dry poles. Oil applied to green poles will 
not penetrate, and the poles will check on drying. Many of the 
failures in brush treatment are due to this cause. Checks in sea- 
soned poles are wholly or partly closed by rains, and if the poles 
are treated with oil while they are wet, the checks reopen when the 
poles dry and untreated surfaces will be exposed. 

There was no difference in the way soaked and unsoaked poles 
took treatment. 

A crew of three men can treat about 50 poles per hour with the 
brush, if two men paint and one man turns the poles on the skids. 

Open-tank Treatment. 

The apparatus used in the open-tank treatments was the same 
as that used in former experiments. The method of treating, how- 
ever, was modified to obtain more detailed information. 



Digitized by 



Googl( 



154 



Eighth Annual Report 



There were three main questions upon which data were de- 
sired : 

(1) What eflPeet has a long duration in hot oil upon the treat- 
ment? 

(2) What effect has a rapid change from hot to cold oil upon 
the treatment? 

(3) Do poles which have been soaked in water and then sea- 
soned take better preservative treatment ? 

The treatments were therefore divided into three series. The 
results are given in Table 8. 



Table 8. — Results of open-tank treatment. 

Series 1— EFFECT OF DURATION IN HOT OIL. 



Period of iDomenion. 


Temperature 
of hot oU. 


Hot oU. 


Coding oil. 


Cold oil. 


Hours. 
10 


Hours. 
14 
14 
14 
14 


Hours. 


228 


8 




223 



4 




225 
225 



Density of 
outer inch. 




Series 2.-EFFECr OF PLUNGING POLES INTO COLD OIL. 



229 
231 



0.34 



8 
6 
4 
4 


14 
14 
14 







Series 3 —EFFECT OF SOAKING IN WATER. 



225 
229 
227 
233 



7 
10 

7 
9 



0.34 
.31 
.35 
.35 



21.3 


24 


20.6 


16 


17.6 


8 


19.6 


16 


19.1 


8 


24.4 


16 








JbJffect of Duration in Hot Oil. 

Series 1 shows that there is no apparent advantage in leaving 
chestnut poles in hot oil longer than six hours. In those species 
which have a wide sapwood but the same thermal conductivity as 
chestnut, a longer duration in hot oil would, of course, result in a 
greater absorption and penetration. Because of its narrow sap- 
wood, heating chestnut longer than six hours produces no better 
absorption; it volatilizes an unnecessary amount of oil, and in- 
creases the total cost of treatment. 
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Effect of Plungiufj Poles Into Cold Oil. 

It took about twenty-one hours to secure a penetration of 0.31 
inch and an absorption of 22 pounds, in the poles treated in series 
1. In series 2, where the poles were heated in the hot-oil tank, and 
then immediately dropped into the tank filled with cold oil, prac- 
tically the same results were accomplished in about one-third the 
time. This was due to the more rapid contraction of air in the 
heated wood, and a more complete utilization of the partial vacuum 
that had been formed. For a commercial treatment, variations of 
this method are recommended. 



75 
.69 
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Fio. 2. — Relation of rate of growth with penetration and absorption of creosote in chestnut poles. 
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Effect of Soaking in Water. 

Series 3, with 48 poles as a basis, shows that soaking poles in 
water for 2 weeks resulted in no better absorption and penetration 
of the oil. 

Effect of Rate of Growth Upon Treatment. 

In general, the more rapid the rate of growth in chestnut, the 
wider the sapwood and the larger the amount of oil absorbed. The 
relation between the rate of growth and the absorption and pene- 
tration of the oil is shown by curves in figure 2, based on the analy- 
ses of 70 poles. Chestnut cut during the period of maximum rate 
of diameter growth is, therefore, in best condition, structurally, for 
treatment with creosote in the open tank, as it permits a greater 
absorption and deeper penetration by the oil — ^the two factors 
which, other things being equal, determine the effectiveness of 
treatment. The effect of rate of growth upon penetration and ab- 
sorption of creosote is shown in figure 2. 

Effect of Cutting Season Upon Treatment. 

Effectiveness of treatment is independent of the cutting season. 
When differences in treatment occur, they are to be attributed more 
to differences in the moisture content of the poles than to differ- 
ences in their physiological conditions. Thus, if chestnut poles 
cut at different seasons be dried to the same degree of moisture, the 
results of treatment will be the same. Table 9 shows the results 
obtained in this experiment. 

Table 9. — Effect of season of cutting upon treatment. 



Cutting season. 


Absorp- 
tion. 


Penetra- 
tion. 


Age last 
inch. 


Moisture 
content. 


Winter ... 


Pounds 
23.8 
23.2 
22.8 


Inch.. 
0.41 
.36 
.34 


Ring!>. 
9 
9 
10 


Perr£nt. 
48.4 


Spring 


48.9 


Summer . 


49.4 







Effect of Rainfall. 

When experiments are conducted in the open, rainstorms de- 
stroy the uniformity of results. Thus when poles were wet they 
absorbed from 10 to 1*5 per cent less oil than when they were dry. 
This can be obviated somewhat by raising the temperature of the 
oil. Temperatures above 230° F., however, are not recommended, 
except as an emergency measure when the poles are wet, on ac- 
count of the increased volatilization of the oil. 
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Effect of Dragging Poles. 

Poles that were damaged by dragging for long distances over 
the ground could not be given a satisfactory treatment. These 
poles frequently had portions of the sapwood entirely removed, and 
on such portions only a superficial penetration of the oil was ob- 
tained. Poles which had about one-fourth of their sapwood ground 
off absorbed 26 per cent less oil than those with entire sapwood. 
Uniformity of treatment gives best results ; hence dragging should 
be vigorously discouraged. 

Treatment of Poles Cut from Inferior Trees. 

Chestnut poles cut from intermediate or suppressed trees grown 
in valleys and in moist soil are not adapted to treatment in the 
open tank. A number of such poles were treated, and they ab- 
sorbed only 13 pounds of oil per pole. Their penetration was only 
0.19 inch. Poles of this character can be distinguished from others, 
as their wood is exceedingly soft and their rate of growth is very 
slow. 

Cost of Treatments. 

Estimates on the cost of treatment and the economy derived 
therefrom have been given.' The variation in the method of brush 
treatments used later, however, brought the cost of this operation 
down to a commercial basis. It has been shown that chestnut 
poles absorbed about 4.8 pounds of oil (either creosote or car- 
bolineum) in two brush applications. If creosote costs 12 cents 
and carbolineum 80 cents per gallon, the total cost of treating a 
pole with creosote is about 12 cents and with carbolineum 50 cents, 
allowing 5 cents for labor for each. 

CONCLUSIONS. 

The results of the experiments at Parkton corroborate, on the 
whole, those obtained from former investigations. 

The rapid growth of chestnut, coupled with its other intrinsic 
qualities, renders it one of the best kinds of wood for use as poles, 
and the demand for it will become of much greater importance in 
the future. 

As the best poles come from sprout trees, care should be exer- 
cised in felling. It is sound policy for all pole users to encourage 
a careful system of cutting. 



• Circular 104, "Brush and Tank Pole Treatments ;" Circular 136, "Sea- 
soning and Preservative Treatment of Arborvitae Poles." 
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Soaking poles in water preparatory to preservative treatment 
is not recommended, as it results in no better absorption or pene- 
tration of the oil. 

Incipient butt or top checks caused by careless cutting or natu- 
ral defects should be treated with S-irons to prevent the poles from 
splitting. This applies especially to poles cut in spring and sum- 
mer. 

Chestnut poles seasoned for the periods given in Table 5 will 
be dry enough for preservative treatment. 

The sapwood of chestnut, which is a thin layer, should be com- 
pletely saturated with the preservative. This can be accomplished 
by heating the poles in oil for six hours and leaving them in the 
cooling oil over night, or by heating them in hot oil for four hours 
and plunging them into cold oil for two hours. 

Effectiveness of treatment is independent of the season of cut- 
ting, but depends directly upon the moisture content and the width 
of the sapwood. Chestnut poles cut during the period of maxi- 
mum rate of diameter growth and thoroughly seasoned admit of 
best results in preservative treatment. Spring and summer cut 
poles reach such a condition more quickly than those cut in autumn 
and winter. 

Approved : 

James Wilson, 
Secretary. 
Washington, D. C, March 9, 1908. 
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Consumption of Poles in 1906 



GiFFORD PiNCHOT, Forester. 



The information in this circular concerning the consumption of 
poles during 1906 is based upon the number of poles purchased 
rather than the actual number produced during the year. It seems 
safe to assume, however, that the two were practically identical. 
Inquiries were sent out to more than 6,000 companies operating tel- 
egraph and telephone lines, electric light and power systems, trolley 
and street railway lines, and to railroad companies which operate 
their own telegraph or telephone lines. Practically all replied. 
The number of poles purchased during the year, as shown by these 
statistics, was 3,574,666, valued at $9,471,171 at the point of pur- 
chase. These figures do not include poles less than 20 feet long. 
Shorter poles are used for local lines and for temporary work, but 
they constitute only a small percentage of the total. 

WOODS USED. 

Table 1 shows, by kinds of woods, the quantity and value of 
round and sawed poles purchased in 1906. In both classes cedar 
ranks first and chestnut second. These two together furnish nearly 
nine-tenths of all the poles used, cedar supplying about three-fifths 
and chestnut over one-fourth. 

Table 1. — Number and value of round and sawed poles purchased in 1906, 







Total. 




Round poles. 


Sawed poles. 


Kind. 


Quantity. 


Value at 
point of 
purchase. 


Aver- 

value 
per 
pole. 


Quantity. 


Value at 
point of 
purchase. 


Aver- 

value 
per 
pole. 


Quan- 
tity. 


Value at 
pohit of 
purchase. 


Aver- 

value 
per 
pole. 


Cedar 

Chestnut .... 

Pine 

CyPfess 

Juniper 


Number. 

2,174,279 

988,084 

177,809 

111,657 

57.064 

24,760 

9,924 

9,601 

21.488 


' Dollars. 

5.579,891 

2,625,568 

686,803 

256,950 

163.437 

87,189 

13,951 

21,637 

35,745 


Dollars. 
2.57 
2.66 
3.86 
2.30 
2.86 
3.56 
1.41 
2.25 
1.68 


Number. 

2,169,869 

987.303 

162.601 

111,292 

57,064 

480 

8,624 

8,741 

20,901 


Dollars. 

5,571,312 

2.619,314 

590,736 

255,867 

163.437 

3.253 

10,831 

19.915 

35,025 


Dollars. 
2.57 
2.65 
3.63 
2.30 
2.86 
6.78 
1.26 
2.28 
1.68 


Number. 
4.410 

781 
15,208 

365 


Dollars. 

8,579 

6,254 

96.067 

1.083 


Dollars. 
1.95 
8.00 
6.32 
2.97 


Redwood. . . . 

Oak 

Fir 

All other .... 


24.280 

1,300 

860 

587 


83.936 

3,120 

1,722 

720 


3.46 
2.40 
2.00 
1.23 


Total . . 


3,574,666 


9,471.171 , 2.65 


3.526,875 


9,269,690 1 2.63 47,791 


201.481 


4.22 
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In average value per pole at the point of purchase, pine stands 
highest. This is due not to greater intrinsic value of the wood, but 
to the greater proportion of large pine poles as compared with 
other kinds. Oak shows the lowest average value. The average 
price per pole for all kinds of timber in the United States was 
$2.65. Round poles brought an average of $2.63 and sawed poles 
$4.22 each. The higher cost of the sawed product is due chiefly to 
the additional labor and material necessary in their manufacture. 

Cedar and chestnut are the principal trees cut for round poles ; 
pine and redwood the chief ones sawed. Redwood is seldom found 
small enough to use for round poles. The sapwood of pine decays 
rapidly; consequently a sawed pine pole from which the sapwood 
has been removed will last longer than a round one. The average 
per pole values of the different kinds of wood are interesting in a 
general way, but can not be used for exact comparisons because the 
different sizes of poles are not distinguished. The explanation for 
the apparently unreasonable discrepancy between the values of 
round and sawed cedar poles is found in the fact that all the sawed 
cedar poles are of small sizes. 

SIZES USED. 

Table 2 shows the quantity and value of the different kinds of 
poles, classified by length. It was found impracticable to attempt 
a classification by both length and top diameter, because compli- 
cated tables would have resulted. The first class covers all poles 
from 20 to 25 feet long, inclusive ; the second those from 26 to 30, 
inclusive ; the third those from 31 to 35, and so on. The last class 
presented embraces all poles 41 feet or more in length. 

Table 2. — Length of poles purchased in 1906. 
CEDAR. 





Round. 


Sawed. 


Lenjrtb. 


Number. 


Value at 
point of 
purchase. 


Average 
value. 


Number. 


Value at 
point of 
purchase. 


A vera', e 

valiifc. 


Feel. 

25 

30 

35 

40 


1.305,148 

408.139 

262.739 

123.391 

70,452 


$1,558,025 

1,316.049 

1.296.874 

760.960 

639.404 


$1.19 
3.22 
4.94 
6.17 
9.08 


3,616 

686 

77 

31 


$5,387 

2.296 

589 

307 


$1.49 
3.35 
7.65 
9 90 


45 












Total 


2.169.869 


5.571.312 


2.57 


4.410 


8.579 


1.95 
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Table 2. — Length of poles purchased in 1906 — Continued. 
CHESTNUr. 





Round. 


Sawed. 


Length. 


Number. 


Value at 
point of 
purchase. 


Average 
value. 


Number. 


Value at 
point of 
purchase. 


Average 
value. 


Feel. 
25 


404,877 
265,315 
184.028 
76.108 
57,975 


$575,436 
668,602 
616.277 
348,684 
410,315 


$1.42 
2.62 
3.35 
4.64 
7.08 


3 
339 
165 
136 
149 


$14 

2,025 

890 

969 

2.356 


$4.67 


30 


5.97 


35 


5.74 


40 


7.18 


45 


16.81 






Total 


987,303 


2,619,314 


2.65 


781 


6.254 


8.01 







CYPRESS. 



25 


27,041 
40.263 
22.700 
14,101 

7,187 


$29,554 
49,929 
68,934 
62,346 
45,104 


$1.09 
1.24 
3.04 
4.42 
6.28 


97 

258 

3 

6 

2 


$254 

799 

9 

14 

7 


$2.62 


30 


3.10 


35 


3.00 


40 


2.80 


46 


3.60 






Total 


111,292 


255,867 


2.30 


365 


1,083 


2.97 







JUNIPER. 



25 ... . 


24,063 
12,003 
10,638 
4,113 
6,247 


$39,025 
32,421 
39.182 
16,804 
36,005 


$1.62 
2.70 
3.68 
4.09 
6.76 








30 








36 .. . 








40 








46 
















Total 


57.064 


163,437 


2.86 

















PINE. 



25 

30 

36 

40 

45 

Total 



77,730 
30,520 
25,914 
15,828 
12,609 



162,601 



$130,702 
96,907 
125,396 
81,205 
156.626 


$1.68 
3.18 
4.84 
5.13 

12.41 


4,660 

4,496 

4,647 

964 

561 


$13,127 

29.826 

32,959 

9.208 

10.947 


590,736 


3.63 


16,208 


96.067 



$2.82 
6.63 
7.23 
9.66 

19.87 



6.32 



OAK. 


25 


7.748 

807 

!^ 35 


$8,995 

1.701 

52 


$1.16 
2.11 
1.49 


1,300 


$3,120 


$2 40 


30 




36 








40 








46 


34 


83 


2.44 
















Total 


8,624 


10,831 


1.26 


1,300 


3,120 


2 40 
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Table 2. — Length of poles purchased in 1906 — Continued. 

FIR. 



REDWOOD. 



ALL OTHER 



TOTAL. 



! 


Round. 




Sawed. 


Ungth. 

i Number. 


Value at 
point of 
purchase. 


Average 
value. 


Number. 


Value at 

point of 

. purchase. 


Average 
value. 


Fed. • 

25 1.418 

30 ' 5.502 

35 t 1.552 

40 194 


$2,118 

12,716 

4.228 

553 

300 


$1.49 
2.31 
2.72 
2.85 
4.00 


800 
30 
30 


$1,610 
52 
60 


$2.01 
1.73 
2.00 


45 75 
















Total 1 8,741 


19.915 


2.28 


860 


1.722 


2.00 



25 








19.181 

4.431 

179 

350 

139 


$52,514 

24,410 

1.668 

3.646 

1.698 


$2.74 


30 


470 


$3,145 


$6.69 


5.51 


35 


9.32 


40 


6 
4 


66 
42 


11.00 
10.50 


10.42 


45 


12 22 






Total... . . 


480 


3,253 


6.78 


24,280 


83,936 


3 46 







25 . . 


14.369 

3,454 

1,913 

843 

322 


$17,923 
7.967 
3.487 
3.394 
2.254 


$1.25 
2.31 
1.82 
4.03 
7.00 


511 
33 
43 


$384 
102 
234 


$0 75 


30 


3.09 


35 


5.44 


40 




45 
















Total 


20.901 


35.025 


1.68 


587 


720 


1.23 



25... 


1,862.394 
766.473 
509.519 
233,584 
154.905 


$2,361,778 
2.189,437 
2.154.430 
1.274.012 
1.290.033 


$1.27 
2.86 
4.23 
5.45 
8.33 


30.158 

10.273 

5.034 

1.485 

841 


$76,410 
59.510 
36.409 
14,144 
15,008 


$2 53 


30 


5 79 


35 


7.23 


40 


9 52 


45 


17 J« 






Total 


3,526,875 


9,269.690 


2.69 


47.791 


201.481 


4.22 



The shortest or 25-foot class takes in three-fourths of the red- 
wood poles, three-fifths of the cedar, one-half of the chestnut, and 
two-fifths of the juniper. With cypress the quantities are more 
evenly distributed among the 25, 30 and 35-foot sizes. 

The price of the poles at the point of purchase is the basis on 
which their value was determined. In theory this price might be 
supposed to represent the spot value of the poles at the nearest 
point of shipment. In practice, however, this is not always the 
case. For example, one consumer may purchase directly from the 
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producer, and the cost of poles at the point of purchase is then the 
spot value, while another company operating in the sanie territory 
as the first may deal with a local middleman, in which case the cost 
at the point of purchase includes transportation charges. This 
condition is, at least partly, the cause of the diflEerences between the 
values per pole of different woods in the same size class as shown 
in Table 2. The smallest size class of cedar pole, for example, 
shows a lower average value than the corresponding pine and 
chestnut poles — ^that is, cedar poles are bftener purchased at the 
point of production than are pine or chestnut. There is a possi- 
bility also that within this class size there are more short cedar 
poles than is the case with the other woods. 

NUMBER OP POLES USED BY VARIOUS KINDS OP ELECTRICAL COMPANIES. 

Table 3 shows the kind, quantity, and value of the poles bought 
by the four principal classes of consumers — telegraph and tele- 
phone companies, steam railroad companies, street railway compa- 
nies, and electric light and power companies. The street railways 
are grouped with the electric light and power companies, because 
not infrequently one company serves in a double capacity and sep- 
aration was impossible. 

The telegraph and telephone companies purchased about two- 
thirds of the total number reported and the street railway, light, 
and power companies about one-fourth. The remainder is cred- 
ited to railroad companies which own and operate their own tele- 
graph or telephone lines. . 

SUPPLY. 

The regions of supply of the two principal pole timbers — cedar 
and chestnut — are fairly well defined and are, unfortunately, ex- 
tremely limited. The present source of supply of cedar poles in 
the United States is confined almost entirely to the Lake States. 
The total purchase of cedar poles reported for the United States in 
1906 was 2,174,279. The production of the Northwestern Cedar- 
man's Association, which operates in the Lake States, as shown by 
the association statistics, was more than 1,700,000. The greater 
part of the production outside the Lake States can be credited to 
two sources — Maine and the adjoining States, including the Adiron- 
dacks in New York, and the Idaho cedar territory. From these dis- 
tricts cedar poles are shipped to practically every State in the 
Union. 
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Table 3. — Poles purchased by various classes of consumers in 1906. 





Total. 


Telephone and tele(p«ph 
panics. 


pom- 


Kind. 


Quantity. 


Value 
at point of 
purchase. 


Average 

value per 

pole. 


Quantity. 


Value 
at point of 
purchase. 


Average 

value per 

pole. 


Cedar 


Xumher. 

2,174.279 

988.084 

111,657 

57,064 

177,809 

9,924 

9,601 

24.760 

21.488 


Dollars. 

5,579.891 

2.625.568 

256.950 

168.437 

686,803 

13.951 

21.637 

87,189 

35.745 


Dollars. 
2.57 
2.66 
2.30 
2.86 
3.86 
1.41 
2.25 
3.56 
1.68 


Number. 

1,532.906 

661.898 

21.395 

38.331 

121.609 

2.980 

9 

7,140 

9,454 


Dollars. 

3,079.852 

1,510,484 

36,559 

91,854 

478,427 

1,500 

94 

24,390 

11.789 


Dollars. 
2 01 


Chestnut . . 


2 28 


Cypress 


1 71 


Juniper 


2.40 


Pine 

Oak .. 


3.93 
50 


Fir 

Redwood 

All other . . 


10.44 
3.42 
1 25 






Total 


3.574.666 


9,471,171 


2.65 


2,395,722 


5.234.949 


2.19 








Steam r 


aih-oad companies. 


Street railroads, electric light and 
power companies. 


Kind. 


Quantity. 


Value 
at point of 
purchase. 


Average 

value per 

pole. 


Quantity. 


Value 
at point of 
purchase. 


Average 

value per 

pole. 


Cedar 


Number. 

144,359 

63.151 

11.976 

465 

16.826 

2.736 

1.284 

9.871 

3.600 


Dollars. 

371,246 

139,579 

20,271 

638 

22,866 

2,549 

2,533 

21,920 

4,225 


Dollars 
2.57 
2.21 
1.69 
1.37 
1.36 
.92 
1.97 
2.22 
1.17 


Numba. 
497,014 
263,035 
78,286 
18,268 
39.374 
4,208 
8.308 
7,749 
8,434 


Dollars. 

2,128,793 

975,605 

200.120 

70,945 

186,510 

9,902 

19,010 

40,879 

19,731 


DoUars. 
4.28 


Chestnut 


3 71 




2.56 


Juniper 


3.88 


Pfne 


4.71 


Oak 


2.35 


Fir 


2 29 


Redwood 


5.28 


Another 


2.34 






Total 


254.268 


585,827 


2.30 


924.676 


3,650,395 


3.95 







The regions from which the supply of chestnut poles is drawn 
are even narrower. A small territory — embracing parts of Penn- 
sylvania, Maryland, Virginia, and West Virginia — furnishes nearly 
all of these poles. Cypress poles necessarily come from the South, 
probably the greater part from the Gulf States ; juniper, from Vir- 
ginia, the Carolinas, and other South Atlantic States. Redwood 
comes wholly from California. 

With the regions of supply so restricted, transportation becomes 
an important factor. The cost of the pole is sometimes doubled by 
freight charges. This difficulty is obviated, in a measure, by the 
use of local woods, cypress and pine in the. Southern States, for in- 
stance, and chestnut and juniper in the Atlantic States. On the 
Pacific coast cedar is supplemented to a considerable extent by pine 
and redwood. But such local supplies are insufficient, and cedar 
and pine are found everywhere. 
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There are no data available which show even approximately the 
quantity of cedar still standing in this country or Canada to meet 
the enormous demand of 2,000,000 poles each year. It is certain, 
however, that when the present supply is exhausted it will be gone 
forever, since the cedar, though it reproduces fairly well, grows so 
slowly that other kinds of trees, chestnut for instance, will be more 
profitable to produce by systematic management. 

suitability op various woods. 

There are several qualities which timber must possess to adapt 
it to use for poles. The most important of these are : Durability 
in contact with the soil, minimum weight, straightness coupled with 
relatively small size, and little taper. The wood must be soft, so 
that the spikes of a climber may enter readily, and at the same 
time it must have strength to support considerable weight. These 
qualities are admirably combined in cedar and in juniper, which 
commercially is a cedar. No other woods possess so many. 

Chestnut and cypress are both durable; chestnut is not so 
straight as cedar and is liable to be knotty. The wood, though soft, 
is not as soft as cedar. It has greater strength, but this advantage 
is more than counterbalanced by its greater weight, which pro- 
hibits long shipments. Cypress frequently is too large for use as 
a pole and has greater value for lumber. Even when its general 
diameter is small enough the butt will often be so big that it adds 
too much weight. Pine, besides being heavier than cedar, is so 
much less durable that it can not compete as a pole wood without 
preservative treatment. Redwood possesses durability, lightness, 
and softness, but its size necessitates sawing, which adds to the 
cost. 

preservative treatment. 

One of the results of the increased cost of poles and the diffi- 
culty of obtaining a sufficient quantity of satisfactory stock has 
been an effort to increase the period of service of poles by pre- 
servatives, generally by applying a liquid to the whole of the pole, 
or, more generally, to the butt, which is most liable to decay. Poles 
which have not been treated with preservatives may be expected to 
give from ten to fifteen years of service, roughly speaking. 

Creosote is probably more extensively used than any other pre- 
servative, though ordinary paint is a common agent. For the butt 
tar is often employed, and charring by fire is found useful. The 
American Telephone and Telegraph Company is carrying on exten- 
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sive experiments in cooperation with the Forest Service to deter- 
mine the best methods and materials. Several experimental lines 
of variously treated poles have been erected and careful records of 
the behavior of each pole is being kepib. By the comparatively new 
open-tank treatment the preservative is forced into the wood of the 
butt by a much simpler and more inexpensive method than was 
formerly used.* 

Successful preservatives make possible the use for poles of a 
great number of otherwise unsuitable timbers, many of them among 
the cheaper and more abundant woods. 

Approved. 

James Wilson, 
Secretary. 
Washington, D. C, November 16, 1907. 



■ Forest Service Circular 104; Brush and Tank Pole Treatments. 
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Prolonging the Life of Mine Timbers 



GiFFOBD PiNCHOT, Forester. John M. Nelson, Jr. 



THE STUDY. 

In the cost of mining and preparing anthracite, timber is a 
large factor. In 1905 for every ton of coal mined the timber used 
cost 8 cents, while the annual timber consumption for the whole 
anthracite region represented the cutting of approximately 160,000 
acres of forest. Mine operators know that the rapidly increasing 
price and the decreasing supply of timber demand that every stick 
used either outside or inside the mines should be so handled as to 
give the greatest possible service. 

In 1906 the Forest Service, in cooperation with the Philadel- 
phia and Reading Coal and Iron Company, planned and carried on 
a series of experiments to deter- 
mine the best methods of pro- 
longing the life of mine timber. 
The results of the study are con- 
tained in this circular. 

factors destructive to an- 
thracite MINE TIMBER. 

Forty-five per cent, of mine 
timber is destroyed by decay, 
while breakage, wear, and in- 
sects together destroy the re- 
mainder. (See fig. 1.) It is 

decay and its prevention in Fio. l.-Diagram showing relative importance of the 

which the Forest Service is more ^^"^ '' '"'^"^*'^" '' ""^ '*"^"- 

especially interested. By direct experiment it is being shown that 
both oils and chemical salts, and the precaution of peeling and sea- 
soning, prolong the life of the timber. The point of first practical 
importance, then, is: What method of handling and what pre- 
servative treatment will give the greatest service at the least ex- 
pense ? 

-167- 
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Deca/y, 

Decay or rot is produced solely by certain organisms called bac- 
teria and fungi. The species of fungi most destructive to mine 
timbers are Fomes annosus and Polystictus versicolor, of which the 
former is confined almost exclusively to the pines, and the latter is 
common in red and black oaks. 

Glerms or spores which produce decay may gain access to the 
timber at any time before or after it is cut, though for the most 
part the disease is contracted in the mines from decaying timber 
near by. In untreated timber, rough surfaces of bark and wood 
furnish a foothold for the spores, which subsequently germinate and 
attack the wood tissues. Spores may also enter timber only super- 
ficially treated through checks, cracks, or nail wounds. 

For a fungus to exist it must have a definite amount of air and 
water, food, and heat. If mining conditions were such that the 
timber could be kept always wet or always dry, it would never 
decay. It is the alternating wet and dry conditions or continuous 
dampness which produce rot. 

Ventilation is a very large factor in the life of mine timber. 
Poorly ventilated gangways and air passages, with a fair degree of 
moisture and a fairly high temperature, are favomble to fungous 
growth, and hence to rapid decay. 

It is probably impossible to exterminate disease and so wholly 
to prevent decay in mine timber. Right preservative treatment, 
together with careful handling of the timber, will, however, reduce 
both to a minimum. 

Breakage. 

A large percentage of the gangway timber used in anthracite 
mines is broken by the ''squeeze*' and "crush" of coal and rock. 
Where timber is certain to be broken in a few days or weeks, ex- 
pensive preservative treatment would not be economical. How- 
ever, in many situations the timber is broken only after it has been 
greatly weakened by decay, and for these cases an inexpensive 
form of treatment may very properly be considered. 

Wear, 

Cross-ties in main haulage ways are constantly worn by the 
rails and by the feet of mules. Wooden rollers, drum laggings, 
etc., have to be replaced when worn by the constant contact of 
ropes and cables. A preservative treatment is obviously not suit- 
able for timber subjected to this sort of wear. 
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Insects, 

The important part which insects play in the destruction of 
mine timbers is rarely realized. They are for the most part brought 
into the mines with the timber. Regular and thorough inspection 
and the rigid condemnation of insect-infested timber would there- 
fore greatly reduce the loss from this source. 

Insects bore into sound wood and greatly weaken it and, more- 
over, leave holes or galleries which encourage the entrance of wood- 
destroying fungi. A good preservative treatment will protect the 
timber from insect attack, as well as prevent decay. If the bark 
is removed from timber soon after it is cut it will not be attacked 
by wood-boring insects until the wood becomes old and dry, after 
which it may be attacked by '* powder posf and other borers. 

Waste. 

In the handling of timber for its many uses in the mines there 
is some unnecessary waste. Though decay or a fracture is often 
confined to but one part of a set, the entire set is rendered useless. 
Therefore if it is possible to preserve the threatened part, the whole 
prop or set may be saved. Again, in certain situations the sizQS of 
mine timbers may often be materially reduced provided they are 
kept sound. Under present conditions the timber is often large 
enough to do its work after decay has progressed to a considerable 
depth. Instead of offsetting this decay with sizes larger than 
necessary, smaller treated timbers may be used with economy. 

The utilization of waste mining timber has been carefully inves- 
tigated. Short sections of broken and partially decayed round tim- 
ber have been split into laggings with some success. Worn-out 
and broken planks, sills, rollers, etc., have been profitably disposed 
of to railroad companies as fuel wood for locomotives with the ad- 
ditional benefit of cleaning up around the collieries. Worn-out 
drum laggings and short ends of sound gangway timber, formerly 
regarded as useless, have been sawed into short mine plank, car 
lumber, pulley bearers, and slab plank. Rough slabs from the 
mills have been split into laggings and the refuse of the mill con- 
sumed as fuel. 

THE EXPERIMENTS. 
Plan of Experiment. 

Sets of round gangway timber averaging 13 inches in diameter 
were chosen as a basis for the experimental treating work. These 
sets, which are used for supporting the main haulage ways, consist 
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of two legs (commonly 9 and 10 feet long) and a collar (from 6 to 
7 feet long). They are usually placed in gangways at intervals 
of 5 feet through miles of passages. Each set represents about 26 
cubic feet of timber, and one gangway frequently contains 1,000 
sets. Ten gangways to a colliery is not an unusual number, and 
since the average life of the timber in these gangways is hardly 
above two years, the consumption of timber in anthracite operations 
is vast. (Fig. 2.) 

It was early realized by the Forest Service that a successful pre- 
servative treatment would effect great saving in the use of this 
gangway timber, and the chief object of the experimental work was 
to learn to what extent gangway timber would be benefited by peel- 
ing, by seasoning or drying out, and by treating with a wood pre- 
servative. The comparative value of different kinds of wood for 
gangway timber was also considered. Pennsylvania pitch pine 
(Pinus rigida) and Southern loblolly pine (Pinu's taeda) were the 
principal experimental timbers, since these species furnished the 
bulk of the round timber used in the mines of the company. Red 
oak (Quercus rubra) and chestnut (Castanea dentata) were tested 
as species suitable for planting in the anthracite region of Pennsyl- 
vania. 

Peeling the Timber. 

Experiments have shown that peeled timber is superior in dura- 
bility to unpeeled timber. The space between the bark and the 
wood especially favors the development of wood-destroying fungi 




Fio. 2.— View in a Pennsylvaoia coal mine, showing the great amount of timber that is used. 
(Drawn from a photograph.) 
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and is a breeding place for many forms of insect life. When, after 
placement in the mines, the bark begins to flake oflE, the timber has 
already begun to decay. The cost of peeling timber before it goes 
into the mine ranges from 20 cents to 50 cents per ton of wood, 
according to local conditions and the kind of timber. 

Seasoning the Timber. 

Seasoning or drying gives mining timber greater strength and 
durability. A stick of wet timber has only about one-half the 
strength of a similar stick absolutely dry. Though it is not prac- 
ticable for mining companies to hold their timber until it is abso- 
lutely air dry, peeled timber will dry out sufficiently in a few 
months to gain in both strength and durability. From two to four 
months is necessary for proper seasoning. 

To learn the possible loss in weight in round gangway timber, 
due to peeling and seasoning, a test was conducted at one of the 
collieries of the company. Representative sticks of Southern lob- 
lolly pine, averaging from 11 to 13 inches in diameter and from 9 
to 10 feet in length, were chosen. This timber was weighed imme- 
diately before and after peeling to determine the weight of the 
bark. It was then weighed every two weeks until seasoned, to learn 
the weight of the water evaporated. The timme of the year greatly 
favored rapid seasoning. The short lengths into which the timber 
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Fio. 3. — Diagram showing percentage of loss of green weight by seasoning. 
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was sawed gave a large drying surface in proportion to volume, and 
longer sticks would season more slowly. (Fig. 3.) Table 1 gives 
a synopsis of this test. 

Table 1. — Peeling and seasoning test, Southern loblolly pine round timber, 
AprU n to July U, 1906, 

Per cent. 

Total loM of green weight by peeing 8.1 

Total losB of green weight by seaaonhig 36.1 

Feding and seasoning 43.2 

RATE OF SEASONING. 



Number of days seasoned. 


Percentage of green 
weight lost. 


Number of days seasoned. 


Percentage of green 
weif^t lost. 


14 
28 
42 
50 


16.2 
20.5 
26.2 
30.3 


70 

84 
98 


31.4 
33.7 
35.1 



If a mining company handles its own timber from the woods to 
the mines the saving in freight made possible by peeling and sea- 
soning can readily be estimated. Labor is the principal factor in 
the cost of peeling, while the cost of seasoning must be represented 
by the loss of interest on the capital invested in the timber during 
the seasoning period. However, these additional items of expense 
are more than oflEset by a maximum reduction in freight of from 
30 to 40 per cent and by the far better condition of the timber with 
regard to both its life at the mines and the readiness with which it 
will take preservative treatment. The peeling of timber at the 
mines has been unsatisfactory and expensive, because of the limited 
amount of yard room and the accumulation of bark. The follow- 
ing considerations favor peeling in the woods: (1) The saving in 
the cost of freight due to peeling and seasoning; (2) the saving of 
yard room at the mines; and (3) the prevention of fungous dis- 
ease and insect attack by early peeling. 

Treating the Timber. 

Peeling and seasoning mine timber unquestionably increase its 
durability. However, in order to prolong its life to the fullest ex- 
tent, a preservative treatment is necessary. (Fig. 4.) • 

Impregnated wood resists decay because the preservative is 
antiseptic and excludes the moisture necessary for fungous growth. 
Timber used in the mines was treated with a variety of preserva- 
tives under several methods of application. Both green and sea- 
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soned timbers were treated to determine both the relative value of 
the treatments and the best method of handling preparatory to 
treatment. If treated at all, the timber must be peeled. Table 2 
shows: (1) The method of treatment; (2) the preservative ap- 



Uxtrcttcd iwi*m •» (H>« us«d 
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cent 
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l3 
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Fio. 4. — Increased life necessary to pav the cost of preservative treatments; shown by length of horisontal Itnet 
as compfffed with the first, which represents life of untreated timber. 

plied; (3) the cost of the preservative; (4) the cost of the treat- 
ment, both for an average set of gangway timber and per cubic 
foot. 

Table 2. — Method and cost of treatment of mime props. 





Preservative applied. 


Cost of preserva- 
tive. 


Cost of treatment. 




Method of treatment. 


Per set of 

gangway 

timber 

(25.8 cubic 

feet). 


Per cubic 
foot. 


Absorp- 
tion per 
cubic foot. 




[Creosote (dead oil of coal tar). . 

1 Carbolineum 

[Salt solution, magnesium chlo- 

1 rid, 15 per cent 

^ Zinc chlorid solution, 6 per cent. 
Creosote 


$0.09 per gallon... 
.70 per gallon.. . 
.01 per pound. . 

.04 per pound... 
.09 per gallon.. . 
.04 per pound... 
.09 pel gallon... 


$0.40 

1.15 

.50 

.90 
2.85 
1.90 
3.85 


$0,015 
.045 
.02 

.035 
.11 
.075 
.15 


Poundi. 


Brush 








Open tank without 
pressure. 






10 


Cylinder with pres- 
sure. 


jZinc chlorid solution, 6 per cent. 
ICreosote 




10 



Brush Treatments. 

Brush treatments with both creosote and carbolineum were ap- 
plied in two coats to the Pennsylvania and Southern pines. A 
large flat brush and a kettle of the hot preservative are all that is 
required for this treatment. A very small amount of the preserv- 
ing fluid suiBces, but the cost of application in proportion to the 
results obtained is considerable. For small individual operators 
who can not afiPord the cost of a large plant, brush treatments are 
feasible and economical. 
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The disadvantages of brush treatments are : 

(1) The difficulty of completely covering the timber and filling 
all checks and cracks. 

(2) The very slight penetration secured. The subsequent check- 
ing or opening of the timber may often all6w disease to pass 
through the shallow exterior band into the untreated interior wood. 

Operirtank Treatments. 

Pitch pine and loblolly pine have been most successfully treated 
with both creosote (dead oil of coal tar) and a 6 per cent solution 
of zinc chlorid by the open-tank process. 

Description of Tank. 

The experimental open tank was, for the most part, constructed 
from old material already in the possession of the company. A 
section of an old boiler 34 inches in diameter and 13 feet in length 
was set vertically in the ground to a depth of 5 feet. This tank had 
a double bottom, separated by a space of 1 foot. Between the two 
bottoms a coil of 1-inch pipe 20 feet in length carrying a steam 
pressure of 110 pounds per square inch furnished the heating sur- 
face necessary to give the preservative fluid a maximum tempera- 
ture of 240° F. This coil was connected by a 1-inch pipe to a 
10-inch steam main 75 feet distant. The timbers, which were 
placed vertically in the tank, were immersed by attaching a circular 
weight to their lower ends. The timbers were lowered into and 
hoisted from the tank by means of a small hand derrick with a 
swinging arm. 

Description of the Treatment. 

The open-tank treatment as given in this experiment was briefly 
as follows: Green, partially seasoned, and thoroughly seasoned 
timber was lowered into the tank and immersed in creosote, or in 
a zinc chlorid or salt solution, at a temperature of from 90° 
to 120° F. The temperature of the creosote was raised by the coils 
to from 212° to 220° F., and that of the zinc chlorid or the salt 
solution to about 212° F. In no case, however, was the tempera- 
ture allowed to go above 240° F. for fear of injuring the fiber of 
the timber and so decreasing its strength. When this hot bath was 
over the steam was turned ofiP, and the timber was allowed to stand 
until the liquid cooled to a temperature of from 170° to 100° F. 
The periods of heat and of cooling were varied for each kind of tim- 
ber and for each stage of its seasoning. The time required for the 
cooling operation, which depended largely upon the temperature of 
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Side view. 
Fia. 5. — Diagram of an experimental tank used for treating mine timbers. ' T"^ 

the atmosphere, was usually from three to twelve hours. For the 
whole treatment the time Varied from six to twenty hours. 

Theory of the Open-Tank Process. 

The theory of the open-tank process may be given in a few 
words. The heat of the preservative expands and expels a portion 
of the air and water contained in the cellular and intercellular 
spaces of the wood tissue, and as the preservative cools there is a 
contraction and condensation of the air and water which remain. 
To destroy the partial vacuum thus formed, the liquid is forced by 
atmospheric pressure into the cellular and intercellular spaces, a 
process aided, of course, by capillary attraction. In point of fact, 
therefore, the hot bath merely prepares the wood for absorbing the 
preservative, and the actual impregnation follows as the preserva- 
tive cools. 

The ease and effectiveness with which timber can be treated by 
this process depend upon the kind of wood and its degree of dry- 
ness. In one species the structure of the wood tissues may ef- 
fectually resist and in another may greatly favor the expulsion of 
air and water during the hot bath ; in seasoned timber air, and in 
green timber water, is the chief element to be removed before the 
wood can be impregnated, and since air may be expelled much 
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more easily than water, seasoned timber is the more successfully 
treated. 

Posslhiiities and Regulations of the Treatment, 

Loblolly and pitch pine, among the more important mining tim- 
bers of the anthracite region, have been treated by the open-tank 
process with particular success. By simply immersing the timber 
first in hot and then in cold preservative fluids a penetration of 
from 1 inch in green timber to from 4 to 5 inches in seasoned tim- 
ber has easily been secured. Aqueous solutions of zinc chlorid and 
common salt have been absorbed with as much ease as creosote. 

In timbers which have a considerable proportion of heartwood 
the line of demarcation separating heartwood and sapwood is fre- 
quently also the line separating the treated and the untreated wood. 
In past experiments with the open-tank process the heartwood has 
not been penetrated to a great depth, though this may be accom- 
plished hereafter. The sapwood of chestnut and red oak has been 
treated with a fair degree of success, but with extremely little pene- 
tration of the heartwood. 

With absolutely green timber it has been a question of obtaining 
the greatest possible impregnation in the entire period of treatment 
(twenty hours). For green timber the period of heat or prepara- 
tion for treatment has been increased from its usual length (seven 
hours) to eighteen hours, and this timber has been given two sepa- 
rate entire treatments on successive days without any improvement 
over the standard treatment of twenty hours. 

The treatment of loblolly and pitch pine is regulated by the 
proportion of heartwood and sapwood contained and the degree of 




Fio. 6. — Comparative penetration in seasoned and green loblolly pine. Both sticks were given the same treat- 
ment. The seasoned piece has practically full penetration. (Drawn from a photograph.) 
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seasoning reached. With a stick of pine absorption is more easily 
controlled by varying the duration of the cold bath than by varying 
that of the hot bath. The duration of the hot bath necessary to 
prepare any form or kind of timber for impregnation is exceed-, 
ingly variable. Seasoned timber, however, absorbs the cooling pre- 
servative with a fair degree of regularity down to a temperature of 
120° F. (Fig. 6.) 

Table 3 gives average and representative treatments of loblolly 
and pitch pine by the open-tank process : 

Table 3. — Average and representative treatments of loblolly and pitch pine 
by the open-tank process. 

CREOSOTE. 

Atbraob Absorption and Penetration, Loblollt Pine (Pintjs T^dh.) 



Condition of timber. 



Absorp- 
tion per 
cubic foot. 



Depth of 
penetration. 



Green 

Seasoned (1 to 2 months) 
Seasoned (3 to 4 months) 



Pounds. 
5-7 
12-15 
20-25 



Inches. 
Mi 
2-4. 
5-Complete. 



Representative Individual Runs, Seasoned Loblollt Pine (Nearly All Sapwood.) 



Time seasoned. 


Total length 
of treatment. 


Duration of 
hot bath. 


Temperature. 


Absorption 
per cubic foot. 


Penetration. 


Average. 


Maximum. 


Months. 
3 
3 
3 
3 
3 


Hours. 
24 
24 

I' 


Hours. 

7 

^ 
1! 
2 
U 


230 
225 
178 
173 
174 


240 
235 
220 
210 
198 


Pounds. 
22.0 
22.5 
10.7 
10.7 
10.2 


Inches. 
4-6 
4-6 
2-3 
2-3 
2-3 



Representative Individual Runs, Seasoned Pitch Pine (Heartwood and Sapwood). 



Time 


Total length 
of treatment. 


Duration of 
hot bath. 


Temperature. 


Absorption. 


Penetration . 


Width of 


seasoned. 


Average. 


Maximum. 


sapwood. 


Months. 
4 
4 
4 


Hours. 
22 
22 
22 


Hours. 
7h 
7i 
7i 


op. 

215 
218 
209 


op 

240 
240 
232 


Lbs.percu.ft. 
5* 
12 
2U 


Inches. 

i 


Inches. 

1 
2 



[12-19493] 
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Table 3. — Average and represent atwe treatments of loblolly and pitch pine 
hjj the open-tank process — Coutiuiied. 

SOLUTION OF ZINC CHLORID (6-8 PER CENT). 
TuoBOUOHLT Seasoned Loblolly Pine (Nearly Ali Sapwood). 



Total length 
of treatment. 


Length of[perio(i - 
in hot solution. 


Temperatore. 


Absorption. 


Penetration 


Average 


Maximum . 


Hows. 

20 
20 


Hcntrs. 

6 
6 


op 

200 
200 


"F. 

210 
210 


Lbs. per cu. ft. 
20 
35 


Inches. 

3-5 
4-6 



Summary of the Open-tank Treatment. 

(a) Loblolly and pitch pine can be successfully and econom- 
ically treated by simple immersion in successive hot and cold baths 
in an open tank, at a cost of about 11 cents per cubic foot. 

(6) Green timber is treated with far more diflBculty than sea- 
soned timber. 

(c) The difference in weight of green timber before and after 
treatment is by no means indicative of the amount of the preserva- 
tive absorbed. The simple application of the hot liquid to green 
timber slightly reduces its weight and yeilds no penetration. The 
same application to seasoned timber slightly increases its weight 
and gives a slight penetration. Green timber after treatment may 
show a penetration of 1 inch without an increase in weight. 

(d) Heartwood of both loblolly pine and pitch pine is pene- 
trated with far more diflBculty than is the sapwood of the same 
species. This is especially the case with pitch pine, which clearly 
shows after treatment a distinct division between the treated sap- 
wood and the untreated heartwood. 

(e) Experiments indicate that for pine timbers of the same 
degree of dryness or containing equal proportions of heartwood and 
sapwood impregnation can be regulated by increasing or decreasing 
the duration of the cooling bath. 

Cylinder Treatment. 

Loblolly pine gangway timber was treated for experimental 
purposes in a closed cylinder under pressure. One portion of this 
timber was treated with 12 pounds of creosote per cubic foot, and 
the remainder with a 5 or 6 per cent, solution of zinc dhlorid. 
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Method of Treatment. 

The timber to be treated was loaded on trucks and drawn into 
a 6-foot steel cylinder by means of a wire cable. The doors of the 
cylinder were closed, and steam was turned in at the required pres- 
sure for from four to six hours. When the steam had been al- 
lowed to escape and the condensed water in the cylinder to run off, 
a vacuum of 22 inches was applied. During this process steam was 
passed through the heating coils within the cylinder. The preserv- 
ative fluid was then run into the cylinder and pressure was applied 
until the desired absorption was attained. 

Comparative Cost of OpcrtrTank and Cylinder Treatments. 

The method of treatment in a closed cylinder under pressure is 
effective but expensive. Here, as in the previous treatments, 
the cost of the preservative is a large item, but the cost of applica- 
tion is far greater by the cylinder process than by the others. The 
saving secured by the open-tank method is due to — 

(1) The omission of the steam, vacuum, and pressure features 
of the cylinder process and the elimination of the expensive ma- 
chinery necessary for those stages of the treatment. 

(2) The light construction of the tank, allowed by the lack of 
strain on the walls. 

(3) The small amount of labor required in the operation of an 
open-tank plant, due to the simplicity of its construction and meth- 
od of applying the preservative. 

(4) The fact that the cost of construction and maintenance of 
an open-tank plant is less than one-fifth that of a cylinder plant of 
equal capacity. 

COMPARISON OP EXPERIMENTAL SETS OP GANGWAY TIMBER. 

During the past year (1906-7) gangway timber of various spe- 
cies, peeled and unpeeled, green and seasoned, and treated and un- 
treated, has been placed in gangways in the collieries of the com- 
pany. (Fig 7.) Each and every kind and condition of gangway 
timber has been compared with the timber in most general use in 
the southern anthracite region, namely, green, unpeeled loblolly and 
pitch pines. The object of this comparison is to prove exactly to 
what extent the experimental timber is superior to that at present 
used. In the course of the experimental work the following com- 
parisons have been made : 
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Species compared. 


Treatment* compared. 


LobloUy piue (Piniu taeda) 
Pitch pine iPimt rigida). 
Lon^eaf pine (Piniu paludris). 
Chestnut (Cadanea dentata^. 
Red oak (Qucrcut rubra). 


Rr..«h /Creoeote. 
Brush.. Icarbolineum. 

[Creosote. 
Open-tank. . Solution of »inc chlorid. 

iSolutton of sodium chlorid and magnesium chlorid. 



KEEPING RECORDS. 

The history of each set of gangway timber and each part of 
each set has been recorded in writing and on maps. These records 
include: (1) The date of setting; (2) the colliery; (3) the gang- 
way; (4) the position in the gangway relative to the nearest 
chute and adjacent set of timber. 




Fig. 7. — Partially seasoned loblolly pine gangway timbers after ten months* service. Treated with creosote 
by the open-tank i^ocess. (Drawn from a photograph.) 
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Table 4 gives a summary of the experimental sets of timber 
placed in the mines of the Philadelphia and Reading Coal and Iron 
Company in 1906. 

Table 4. — Summary of experimental sets of timbers. 





Colliery. 


Total. 




Silver Creek. 


Eagle HiU. 


Wadesville. 


Untreated: 


11 loblolly 


26 loblolly 




37 




f44 loblolly 


16 loblolly 


}l4 pitch pine 

|26 pitch pine 


98 


Green peeled 


lift Inncrloof 


Q Irtncrloof 




112 lobloUy 

31 pitch pine 

is black oak 

U white oak 


' 36 loblolly 


221 


Green unpeeled 


[7 pitch pine 






Total untreated 


356 


Brush treatment: 
Green— 

Carbolineum 


14 loblolly 


9 loblolly 


4 pitch pine 

6 pitch pine 

6 pitch pioe 

5 loblolly 


27 




fl8 lobloUy 


>9 lobloUv 


38 


Seasoned— 
* Carbolineum 


\5 chestnut 

7 loblolly 


9 loblolly 


22 


Oeosote 


9 loblolly 


28 loblolly 


42 












Total briish treatment 


129 


Tank treatment: 


104 loblolly 

ITchestndt 


>6 loblollv 




124 


Seasoned— 
Creosote 


15 pitch pine 

[2 black oak 

f2'i loblolly 


J 
) 




31 


Salt 


Ill pitch pine 


J 


fl7 pitch pine 


}3. 

11 


7inr rhinrid 


/6 loblolly. 


\ 






15 lonsleaf 


i 












Total tank treatment 


97 


Cylinder treatment, seasoned: 
Creosote 


23 loblolly 






23 


Zincchlorid 


50 loblolly 






50 












Total cylinder treatment 


73 


Grand total. • 








755 













RESULTS DERIVED PROM EXPERIMENTS. 

Though results so far derived from actual experiments do not 
cover all classes of mine timber under all conditions, they show 
that it will unquestionably pay mining companies to peel their 
round timber, to season it for a few months, and to treat it thor- 
oughly with some good preservative. For pitch pine and loblolly 
pine, the open-t^ank process with creosote has proved an efficient 
and economical method of treatment. The preservative value of 
zinc chlorid for mining purposes is yet to be determined. Gang- 
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way timbers treated with creosote by the cylinder process are stand- 
ing well. Because of its cost, however, this form of treatment 
should not be considered unless, in comparison with the far less 
expensive open-tank method, it gives universally better results. 
Timbers treated by the brush method with creosote and carbolin- 
eum have so far effectively resisted decay. Because of the very 
simple method of application, brush treatment may prove advan- 
tageous for small consumers, or where the timber is in great danger 
of being broken by excessive crushes. 

As a direct result of these cooperative experiments, the company 
is considering the advisability of treating their mine timber on a 
more extensive scale. Plans have been drawn up for the construc- 
tion and erection of a commercial open-tank wood-preserving plant 
at one of its collieries. This plant will have a daily capacity of 
about thirty sets of gangway timber (800 cubic feet), and will be 
large enough to treat all timber at this colliery except that which 
is broken or worn out. Creosote or a solution of zinc chlorid, or 
both, will be the preservative fluids used, although the plant is de- 
signed for the use of any preservative which may prove efficient. 

A TIMBER POLICY FOR THE SUCCESSFUL PRESERVATIVE TREATMENT OF 

MINE TIMBER. 

If a mining company has proved by actual experiment that tim- 
ber preservation is practical and economical, it should be in a posi- 
tion to carry it out. To do this timber can not be rushed directly 
from the woods to the mines ; there must be time for preparing it 
for treatment and for treating it. This means the storage of a 
reserve supply of felled timber at one or more points. 

To insure a regular supply of timber for their present and fu- 
ture needs mining companies should purchase and operate tracts of 
timber land. For such an investment to be permanent, the log- 
ging must be carefully and economically done, and the forest pro- 
tected from fire and managed on sound principles. The timber 
should be pe"eled immediately upon being felled in the woods, and 
allowed to season while waiting on cars for shipment. In this way 
freight charges on bark and a portion of the water present in green 
wood will be saved and the timber will be rendered more resistant 
to decay. In many cases the time consumed before and during 
transportation may be enough to season the timber sufficiently to 
prepare it for preservative treatment on its arrival at the mines. 

A careful and thorough inspection of all timber is strongly rec- 
ommended. It would be poor economy to apply expensive pre- 
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servative treatments to defective material. Timber cut from land 
owned by the mining company should be inspected in the woods or 
at the point of shipment to avoid unnecessary freight charges. Tim- 
ber shipped to the mines by outside parties should be just as care- 
fully inspected. At present timber is sometimes accepted in such 
condition that it is doubtful whether its service in the mines would 
pay for the cost of setting it, exclusive of the cost of the timber. 
No matter how critical the timber situation may be, it is believed 
that the policy of accepting everything is a poor one. 

More supervision in the setting of mine timber is suggested. A 
contract system of timbering without proper supervision means 
setting the greatest amount of timber in the shortest possible time, 
regardless of where and how the timber is placed. If timber is so 
placed that it can not properly resist the strains to which it is sub- 
jected, and its strength is not utilized, it represents a partial or 
total loss. If it will pay to treat timber with preservatives in order 
to resist decay, it will surely pay to handle it right to resist the 
allied factors of destruction. 

It should be borne in mind that the results derived from these 
experiments are especially applicable to the Pennsylvania and 
Southern pines used in the anthracite mines of the Schuylkill re- 
gion. For other forms of mining and in other regions it will be 
necessary to conduct other experiments to meet local requirements. 

Results obtained by actual experiment clearly prove that it will 
pay mining companies to peel their timber, to season it for several 
months, and to treat it with a good wood preservative. Loblolly 
and pitch pine have been most successfully preserved by a treat- 
ment with creosote in an open tank. This method of treatment is 
simple and economical. As a direct result of the experimental work 
the company is considering the advisability of taking up wood- 
preserving work on a more extensive basis, and has drawn up plans 
for the erection of an open-tank wood-preserving plant at one of its 
collieries. 

In order to apply a preservative treatment successfully, a min- 
ing company must be able to regulate its timber supply. To regu- 
late this timber supply and to make adequate provisions for the 
future, it is advisable that mining companies own and operate tracts 
of timberland. By peeling and seasoning timber where it is cut a 
reduction in freight charges of 30 to 40 per cent, is possible. 

The necessary waste timber about the mines can be utilized and 
the unnecessary waste largely prevented. 

A strict and efficient system of inspection for all timber and 
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more care in setting mine timber would result in a considerable 
economy. 

The results obtained from these experiments are more especially 
applicable to the southern anthracite region of Pennsylvania. 

Approvd : 

W. M. Hays, 

Acting Secretary of Agriculture. 
Washington, D. C, August 12, 1907. 



OTHER PUBLICATIONS OP THE FOREST SERVICE WHICH DEAL WITH WOOD 

PRESERVATION. 

Bulletin 10. Timber: An Elementary Discussion of the Characteristics 
and Properties of Wood. (Securable only by purchase from the Super- 
intendent of Documents, Government Printing Oflace, Washington, D. C. 
Price, 10 cents.) 

Bulletin 41. Seasoning of Timber. 

Bulletin 50. Cross-Tie Forms and Rail Fastenings, with Special Reference 
to Treated Timbers. (Securable only by purchase from the Superin- 
tendent of Documents, Government Printing Oflace, Washington, D. C. 
Price, 10 cents.) 

Bulletin 51. Report on the Condition of Treated Timbers Laid in Texas, 
February, 1902. 

Circular 39. Experiments on the Strength of Treated Timber. 

Circular 80. Fractional Distillation of Coal-Tar Creosote. 

Circular 98. Quantity and Character of Creosote in Weil-Preserved 
Timbers. 

Circular 101. The Open-Tank Method for the Treatment of Timber. 

Circular 103. Seasoning of Telephone and Telegraph Poles. 

Circular 104. Brush and Tank Pole Treatments. 

Extract 395 from the Yearbook of the Department of Agriculture (1905) : 
Prolonging the Life of Telephone Poles. 
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Production of Slack Cooperage Stock in 1906 



GiFFOBD PiNCHOT, Forester. 



This report gives statistics of the production of slack cooperage 
stock by 712 mills in 1906. The data were gathered entirely through 
correspondence, and the results are not altogether satisfactory, as 
beyond question the actual production of the year was greater than 
that reported. The incompleteness of the figures is due chiefly to 
the failure of many manufacturers to reply to any of the several 
requests for information which were sent to them, and, in small 
degree, to the imperfect list of manufacturers available. Since 
statistics on this industry have never before been compiled in a com- 
prehensive manner, it is impossible to draw conclusions as to the 
relative completeness of the returns. It is sincerely hoped that in 
the future, as the purpose of the annual investigations is better 
understood, the manufacturers will respond more promptly to the 
requests sent them, and that complete figures may be obtained. 

WOODS CHIEFLY USED FOR SLACK COOPERAGE. 

Table 1 summarizes the production of staves, heading, and hoops 
and shows the total number manufactured from each species with 
the average value per 1,000. The tottil reported production was 
1,097,063,000 staves, valued at $6,081,880,. or a little more than 
$5.50 per 1,000; 129,555,000 sets of heading, valued at $5,622,168, 
an average value of approximately 4 cents per set; 330,892,000 
hoops, valued at $2,486,517, or $7.50 per 1,000. Staves were manu- 
factured in considerable quantities from 14 different kinds of wood. 
The most important of these was elm, which furnished more than 
one-fifth of the total number, with pine and red gum ranking next. 
These three kinds furnished practically one-half of the total num- 
ber. Of the different kinds of staves, ash shows the highest aver- 
age value — $7.40 per 1,000. This is because the majority of the 
ash staves are used for butter tubs and other packages that require 
wood which is sound and durable and at the same time is abso- 
lutely free from odor or taste that can be imparted to the contents. 

Elm, a wood which has long stood pre-eminent in the manufac- 
ture of slack barrels, and which only recently has been approached 
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by other woods, brought nearly $7 per 1,000 staves. Red oak, 
which makes an exc ^llent stave, brought $6.29 per 1,000. Red gum 
ranked next at $5.33 per 1,000, while maple, beech, and birch, as 
might be expected, ranked very close in value, at about $5 per 
1,000. Other woods, as a rule, had a lower average value. 

Table l.^Production of slack cooperage stock, 1906 {112 mills). 

4 (Number expressed hi thousands.] 





Staves. 


HeadHifT. 


Hoops. 


Kind of wood. 


Number. 


Value. 


Aver- 
v?ue 
1,000. 


Number. 


Value. 


Aver- 
value 
1,000. 


Number. 


Value. 


Aver- 
age 

value 
per 

1,000. 


Elm 

Pine 


248.118 
187,584 
142.952 
99,642 
80.052 
70,869 
69.674 
62,754 
47,603 
31.605 
21 .912 
12,453 
8,307 
8,214. 
5.324 


11,728.621 
886.545 
761.716 
485,745 
378.392 
446.042 
290,840 
289,190 
354.308 
145.369 
140,020 
50,055 
44,128 
44.3541 
36.555 


16.97 
4.73 
5.33 
4.87 
4.73 
6.29 
4.17 
4.61 
7.44 
4.60 
6.39 
4.02 
5.31 
5.40 
6.87 


19,472 
28,730 
16,519 
9.317 
11,686 
2,710 
292 
2,948 
2.856 
1,027 
9.162 


$929,382 
1.227,120 
705,405 
352.393 
495.602 
123,730 

12.395 
118,500 
120,911 

34.080 
433.170 


$47.73 
42.71 
42.70 
37.82 
42.40 
45.66 
42.45 
40.20 
42.34 
33.18 
47.28 


302.628 


$2,373,634 


$7.84 


R-ed jnim 








Map'e 








Beech 








Oak 

Chestnut 


6.670 


42.112 


6.31 


Birch 

Ash 

Spruce 


2,466 
12.515 


5.055 
38,212 


2.06 
3.05 


Cottonwood 








Hemlock 








Basswood 


16,653 

362 

8.821 


737.490 

14,970 

357,120 


47.11 
41.35 
40.49 








Sycamore 

All other 








6,613 


27.604 


4.16 


Total 


1.097.063 


6.081.880 


6.54 


129,555 


5,662,168 


43.70 


330,892 


2.486,517 


7.51 



The figures indicate that pine is the wood chiefly employed in 
the manufacture of heading, followed by elm, red gum, basswood, 
and beech. These six different kinds of wood furnish nearly two- 
thirds of all the heading manufactured. Elm is the wood chiefly 
used for the manufacture of hoops, although a considerable quan- 
tity of ash, oak, and birch is used. The large variety of woods used 
for slack cooperage is in striking contrast with the tight cooperage 
industry, in which one wood — white oak — furnishes nearly the 
whole amount. 

SLACK BARREL STAVES. 

Table 2 shows the production of staves in the different States, 
by kinds of wood. About two-thirds of the slack barrel staves 
manufactured are produced in the following States, named in the 
order of their importance from a standpoint of quantity: Penn- 
sylvania, Virginia, Michigan, Missouri, Ohio, Illinois, and Arkan- 
sas. Rated in the order of the value of the staves, however, Michi- 
gan ranks first, followed by Pennsylvania, Virginia, Missouri, Ohio, 
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Illinois, and Arkansas. In the production of elm staves Michigan 
leads, followed by Ohio, Missouri, and Illinois. These four States 
produce the bulk of this stock. Maple staves are produced chiefly 
in Pennsylvania, Michigan, and Minnesota, and beech staves in 
Pennsylvania and Michigan. More than one-half of the total num- 
ber of pine staves is produced in Virginia. This gives Virginia her 
rank of second place in order of importance for number of staves, 
and third for value. Missouri leads in the manufacture of gum 
staves, followed by Georgia and Arkansas. The oak staves, practi- 
cally all of which are some form of red oak, are manufactured 
chiefly in Indiana, Ohio, and Tennessee, although a large number 
are manufactured in Virginia. Chestnut staves are manufactured 
almost entirely in Pennsylvania, which produced over four-fifths 
of the 69,000,000 manufactured. Birch also is manufactured chief- 
ly in Pennsylvania, and more than one-half of the total number 
come from that State. Ash, the wood which commands the highest 
average price when manufactured into staves, has its largest pro- 
duction in Missouri and Arkansas. Maine ranks first in spruce 

Table 2. — Production of slack barrel staves, hy States, in 1906. 

[Number expressed in thousands.] 



State. 


Total. 


Elm. 


Maple. 


Beech. 


Pine. 


Red gum. 


Oak. 


Number. 


Value. 


Alabama 


1.867 

150 

62,944 

812 

4.6»4 

3,370 

70,251 

40,910 

16,674 

9.017 

48,158 

20,311 

8.112 

121.982 

17.558 

5,551 

114,893 

22,680 

21,353 

800 

72,028 

176,562 

7,000 

1,664 

5.075 

43,477 

4,760 

144,769 

21,450 

6.117 

23,174 


$8,208 

750 

430,453 

5.660 

34,055 

24,370 

442,078 

^iiVj,079 

I2'.i,-185 

jrHj.J51 

7I1..S95 

17. ^72 

TZtjjm 

I0l.:t26 

<n»:Ml57 
l-i -1,890 
U<.i.716 
^^.425 
4?.<,J28 
7 to. 704 
2^.fl00 

:'Ji 740 

ijr.!j.r>86 
1^^^'I50 

701,619 
92,650 
32,456 

139,421 








1,867 
150 

8.198 
812 

4.694 

1,370 






Arizona 












ArkftP8«« 


4.984 






14.540 


3.840 


Delaware . . . 








Florida 












Georgia 












Illinois 


37.811 

14,295 

810 


3.354 

1.660 

220 


2,906 

530 

1,240 


23.808 
1,000 

11 ,874 
3,000 


90 


Indiana 




20.391 


Kentucky 




1.330 


Louisiana 


1,040 
3,672 
19.201 
6.600 
1.000 
3,162 


700 


Maine 


11,325 

650 

1,000 

63,886 
2,140 
1.000 

22,727 
5,625 
5,015 


4.775 

100 

200 

24,776 

11,066 


3,901 


90 


Maryland 




160 


Massachusetts 








Michigan 


26,792 




11 


Minnesota 






Mississippi 


2.230 
63,150 


1,465 


Missouri 


380 






1,500 


New Hampshire 


5,625 
345 




10,880 




New York 


2.266 




15 


North Carolina 


300 


500 
100 




Ohio 


55,500 
660 


5.687 
42.434 


2,627 
34.995 


1,974 


Pennsylvania 


2.184 
4.000 


625 


Oregon 






Rhode Island 












South Carolina 








5.075 
700 






Tennessee 


7.120 
400 
800 




11 


12.750 


19,856 


Vermont . 


50 
60 




Virginia 


50 


107.679 
5.000 


10.000 


16,757 


Washington 




West Virginia 


2,685 
9.685 


124 
2.500 


30 
1.000 




2,075 


Wisconsin 

















Total 


1,097,063 


6,081.800 


248.118 


99.642 


80.052 


187.684 


142.962 


70,869 







Digitized by 



Googk 



State Board of Forestry. 189 

Table 2. — Production of slack twrrel staves, ty States, 1906 — Continued. 



State. 


Chest- 
nut. 


Birch. 


Ash. 


Spruce. 


Cotton- 
wood. 


Hem- 
lock. 


Sycar 
more. 


Bass- 
wood. 


All 
other. 


Arkansas 






23.642 

2.000 

406 

150 

700 




7.689 




51 






Georgia 











lUinois 




502 




714 

125 

200 

4.277 

io' 




660 
250 
200 






TnHiana 




2,430 


79 


Kentucky 








Louisiana 










Maine 


659 


3,193 


11 
100 


17.553 
"■'292' 


453 




' "ioo" 


21 


2,505 


MnrylanH 




Massachusetts 


20 
640 








Michigan 


1,972 
500 


672 
240 




1,900 




333 
450 




Minnesota 








Mississippi 






816 
3.104 






40 


Missouri 






17.342 






6.690 






New Hampshire 


550 

10 

808 

58.587 








New York 


13.147 

20 

35.060 


170 

1,628 

192 










385 

2,559 

475 




Ohio 


''sod' 

3,000 


862 
50 


■'566" 


263 




Pennsylvania 


300 


Oregon 




Rhode Island 


1,664 
















Tennessee 








3,015 






25 




Vermont 






350 


3.660 






366 


Virginia 


6.733 




1,050 








1,650 


Washmgton 






6.600 


9.600 






250 


West Virginia 


3 










200 


Wisconsin 


* 8.360 












1,629 




















Total 


69,674 


62.754 


47.603 


31.605 


21,912 


12,453 


8,214 


8,307 


5.324 







staves, and furnishes more than one-half of them. The quantity 
manufactured from the other species in that State is compara- 
tively unimportant. Cottonwood, hemlock, sycamore, and bass- 
v^ood are not confined particularly to any one State or group of 
States. At present slack stave production centers more in the 
Northern and Eastern States than in the Southern States; this is 
not the case writh tight barrel staves. 

slack barrel heading. 

Table 3 shoves that the production of heading reported was 129,- 
555,000 sets. No one State ranks far ahead of the others in the 
production of heading, but one-sixth of it is produced in Virginia. 
Michigan ranks second, Illinois third, Maryland fourth, and Mis- 
souri fifth. These are the most important States, although North 
Carolina, Ohio, and Pennsylvania also produce considerable quan- 
tities. Pine, which ranks first as the heading wood, is produced 
chiefly in Virginia, which State produced over 21 million sets. Illi- 
nois and Ohio furnish most of the elm heading. Nearly one-half of 
the beech heading comes from Pennsylvania, and the greater part 
of the remainder is furnished by Michigan and Illinois. Red gum 
heading has of recent years come into favor. The wood makes good 
slack barrel heading because it is soft and easily worked. It rivals 
basswood and Cottonwood for this purpose. The greater part* of 
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the red gum production comes from four States — ^Missouri, Mary- 
land, Arkansas, and Illinois. 

Table 3. — Production of slack barrel heading, by States, 1906. 

(Number of seta in thousands.] 



State. 


Total. 


Oak. 


Pine. 


Elm. 


Beech. 


Bass- 
wood. 


Red 


Number 
sets. 


1 

Value. 


gum. 


Alabama 


1,001 

40 

4,300 

384 

85 

13,729 

3,910 

38 

4.044 

1,152 

2,900 

10,905 

711 

14,211 

1,218 

25 

9,732 

2,470 

3.218 

8.070 

7,364 

6,389 

300 

260 

2.070 

5 

22,223 

4,007 

76 

4,718 


1 

$30,020 

2,000 

145.563 

16,110 

2.390 

655,865 

187,150 

1,520 

343,977 

66,500 
100,690 
465,200 

18,820 
569,071 

48,720 

1.200 

462,472 

69,900 
132,282 
322.100 
314,023 
322,730 

12,000 

10,800 

93.400 
250 
863,015 
195,490 
3,040 
205,870 


20 
250 

517 
'165 


1,001 
40 
689 
384 

85 

38" 

1,804 

18 

381 

5 

629 

50 

218 










Arizona 










Arkansas 


145 






2.743 


Florida 








Georgia 










Illinois. ... 


8,220 
716 


2,626 


1.500 
1,205 


1,783 


Indiana 


610 


Iowa 




Kentucky 

Louisiana 


346 


409 




524 


Maine 


711 

600 

40 

1,013 


24 


20 
4.300 




Maryland 


3,000 


Massachusetts 




Michigan 

Minnesota 


........ 

2.443 


2,844 




MississiDDi 








15 


Missouri 






480 
i;262 






7.106 


New Hampshire 


■ 431 

13i 
2 

510 


1,370 

7 
30 

■ 166 

200 
260 


1.000 
248 






New York 


314 




North Carolina . . 




Ohio 

Pennsylvania 

Oregon 


4,748 
5 


483 
5.059 


1,335 

8 




South Carolina 








8 


Tennessee 


800 






555 


Vermont 








Virginia . . 


609 
75' 


21,181 
250 


25 






175 


Washington 








West Virginia 


1 
360 








Wisconsin ' 




4,127 












Total 


129,555 


5,662,168 


2,710 


28,730 


19.472 


11.686 


15.653 


16.519 


State. 


Maple. 


Birch. 


Ash. 


Cotton- 
wood. 


Spruce. 


Chest- 
nut. 


Syca- 
more. 


All 
other. 


Arkansa.*! 




721 
10 
360 


2 

125 

300 

392 

1,134 










Illinois 


4 
64 
52 


2 
200 






45 
100 




Indiana 






105 


Kentucky . 








Louisiana 














Maine 


299 


738 




673 


4 




50 


Maryland 




3,000 




Massachusetts 


38 
6,380 
1,000 






4 








Michigan 


582 


385 


190 




45 


114 


Minnesota 








Miis)si8.<«ippi 














10 


Missouri 




1.200 


462 






84 


400 


New Hampshire 








io6 

40 




New York 


300 


616 






' 


North Carolina 


1 






8.040 


Ohio 


478 
602 


600' 


141 
13 


30 






18 




Pennsylvania 

Oregon 










100 







South Carolina 









2 







Tennessee 


100 










.0 


95 


Vermont 




5 










Virginia. . . . 






25 
3.500 


■"256 


148 


60 




Washington 








7 


Wiscoasin. . 




210 


21 























Total 


9.317 


2,948 


2,856 


9,162 


1.027 


292 


362 


8.821 
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SLACK BARREL HOOPS. 

Table 4 shows the reported production of slack barrel hoops in 
1906. The total number was 330,892,000, valued at $2,486,517. 
Elm is practically the only wood used for hoops in this country, 
although a few hoops of other woods are now being cut. The pro- 
duction from only five kinds of wood is shown in the table — elm, 
oak, hickory, birch, and ash. The '*A11 other" item enumerates 
6,188,000 hoops, but the quantity of each separate kind did not 
amount to as much as that given for hickory. The production of 
hickory hoops reported is doubtless much below the actual quan- 
tity, because, as the majority of hickory hoops are manufactured 
by hand in the woods and do not come under the classification of 
factory manufacture, it is impossible to secure complete statistics. 

Table 4. — Production of slack barrel hoops, 1906. 

[Number expressed in thousands.] 



State. 


Total. 


Averam- 


Elm. 


(Jiik 


fickfiry. 


B3r<>h. 


M^. 


All 
otier 




Number. 


Value. 




.\rkan8a8 


15,646 

750 

100 

2.290 

38.166 

2.199 

500 

683 

8,147 

90.878 

8.729 

29.398 

1.038 

8.448 

97.306 

23,935 

50 

2.729 


$113,598 

6,420 

600 

22.250 

315,298 

15,214 

4.500 

2,783 

65,261 

684.839 

58,859 

242.822 

5,880 

24,125 

723,771 

178,925 

450 

20,832 


57 2fl 
e 50 
ft.OO 

9.72 
e.2fi 
6.96 
9 00 
4 77 
SOI 

7 54 
ft. 74 

8 2a 

rtM 

2M 
7 44 
7A^ 
9.00 
7 63 


14,454 

m 

1,210 

37.241 

3,1^9 

SCO 

40 

S.147 

7S,87R 

27, -m 

175 

430 

97,30fi 

"2,329' 


1.192 
10 

J^QO 


■■■■ 2i 




m 




Florida.... 


740 


Georgia 

lUinois 

Indiana. . 

Kentucky.' 

Louisiana 


' 270 


Maine 

Maryland 


60 




47S 




fi 


Michigan . 








13.666 




MississiDDi 










MioSJri 


2.000 
1,300 






"'V 


New Hampshire — 
New York 




'\'.m 


415 

, , < ^ ► ^ . . 


393 
4.730 


Ohio. 




Tennessee .... 


443 






"''"■' 1 


Washinjrton 








SO 


Wisconsin 




400 








Total 


330.892 


2.486,517 


7.51 


302,628 


6,670 


425 


2.466 


12,515 


6.188 



The highest average price for hoops was obtained in the State 
of Illinois, $9.72 per 1,000. Approximately five-sixths of the hoops 
reported were produced in six States in the following order : Ohio, 
Michigan, Indiana, Missouri, Tennessee, and Arkansas. Elm is 
especially adapted to the manufacture of hoops on account of its 
great toughness and flexibility, and for this reason it is doubtful 
whether it will ever be superseded by any other wood. Hickory 
would possibly be as acceptable if it grew in sufficient quantities 
and could be manufactured cheaply enough to compete with elm. 

Approved : 

James Wilson, Secretary. 
Washington, D. C, October 11, 1907, 
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Experiments With Railway Cross-ties 



By HowABD F. WiESS. GiFFORD PiNCHOT, Forester. 



introduction. 

Cheap stumpage is becoming so scarce in the United States that 
the railways are finding it more and more difficult to secure their 
tie supplies. 

The various conditions which influence the supply of ties, to- 
gether with the differences in the durability of similar timber laid 
in different localities, make it impossible to offer a solution of the 
tie problem which will apply to the entire country. 

Previous investigations by the Forest Service have determined 
that seasoned timber not only lasts longer than green wood when in 
contact with the soil, but also that it is more receptive of preserva- 
tive solutions. The rate of seasoning and ability to absorb pre- 
servatives varies with different species, and, moreover, the specific 
gravity of green wood varies with the season of cutting, being 
greater in winter and spring than in summer.* These facts, too, 
are only of general application. In order to determine the rate of 
seasoning of different timbers it is necessary to have a definite 
knowledge of the green weight of each species, and corresponding 
weights after different periods of seasoning. The length of time 
which timbers should be seasoned to secure the best absorption of 
preservative and greatest durability will depend upon the corre- 
sponding decrease in the cost of maintenance. 

Scope and Purpose of the Study. 

The Forest Service entered into a cooperative agreement with 
the Northern Pacific Railroad to investigate the tie timber accessi- 
ble to its line, in order to determine the best and most economical 
methods of handling these timbers when manufactured into cross- 
ties. The timbers used in the experiment were Douglas fir, western 
hemlock, western tamarack (western larch), and giant arborbitae. 

The investigation consisted of three separate experiments: 
First, tests to determine the green weight and rate of seasoning 



* Forest Service Circular 136, Seasoning and Preservative Treatment of 
Arborvitse Poles. 
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of timbers cut in different months ; second, tests to determine the 
absorptive power of seasoned timbers cut in different months; 
third, tests to determine the comparative durability of green, sea- 
soned, and treated timbers when laid under similar conditions and 
with various tie-plates and rail fastenings, in a test track. 

Two stations were established for conducting the seasoning tests 
—at Tacoma, Wash., and Sandpoint, Idaho. A substation to the 
Tacoma experiment was placed at Pasco, Wash. Half of the ties 
cut each month at Tacoma were shipped to Pasco to compare the 
rate of seasoning in the two places, which differ widely in climate. 
The average of these stations gives the average rate of seasoning of 
Douglas fir for all conditions to be encountered in the Northwest. 

Two separate test tracks were constructed, one on the west 
slope of the Cascade Mountains, near Maywood, Wash., and one in 
western Montana, near Plains. 

Conclusions Reached hy the Study. 

The final conclusions will be obtained from the test tracks, 
but those from seasoning and treating are as follows : 

(1) There is practically no difference in the rate of seasoning 
of 7 by 2 and 8 by 1 forms of piles." The rate of seasoning, as af- 
fected by the position of the pile, depends largely upon local con- 
ditions. 

(2) Hewed ties, which are peeled when cut, season much more 
rapidly during the first four months than unpeeled ties. At the 
end of a year's seasoning, however, tjie weights of both peeled and 
unpeeled ties are approximately uniform. 

(3) The oven-dry weight of Douglas fir is 28.3 pounds per cubic 
foot. The green weight varied from 41.7 pounds in February to 
37 pounds in July. The minimum air-seasoned weight reached 
was 31.9 pounds per cubic foot. 

(4) Two distinct forms of checks occur on Douglas fir — radial 
and honeycomb. Timbers cut in June, July and August are par- 
ticularly subject to radial checking. Honeycomb checks both fol- 
low the curves of the annual rings and are at right angles to them ; 
they seldom extend more than 2 inches on the radius and form 
small, roughly rectangular figures when seen in cross section. 

Radial checks are by far the most destructive, and the practice 
of cutting tie and bridge timbers from Douglas fir and western 
hemlock during June, July, August and September should be dis- 



" For forms of piling ties see Forest Servcie Circular 132, The Season- 
ing and Preservative Treatment of Hemlock and Tamarack Cross-Ties. 
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continued. Furthermore, at all seasons dimension material over 
6 by 6 inches should be partially air seasoned before being shipped 
east of the Cascade Mountains. 

(5) Hewed ties peeled directly before treatment absorb more 
preservative than those peeled when cut, provided they have sea- 
soned for an equal length of time. 

FACTORS WHICH DETERMINE THE LIFE OF CROSS-TIES. 

Tie failures, in general, are due to decay and mechanical abra- 
sion. 

Decay. 

The rate at which cross-ties decay depends upon a number of 
factors, among the most important of which are general climatic 
conditions, such as the amount of precipitation and of humidity, 
and the intensity of heat ; the drainage of the roadbed, which de- 
pends largely upon the ballast, and the protection from mechan- 
ical abrasion furnished by tie plates and improved rail fastenings. 

The climatic conditions of the territory through which the 
Northern Pacific passes show great variation in regard to both tem- 
perature and rainfall. The total annual rainfall varies from 7 
inches in some places to 95 in others, and temperatures from 50° 
below to 115° above zero, Fahrenheit. ^ Because of these varying 
conditions many forms of wood-destroying fungi are to be found, 
and they make the problem of maintenance extremely difficult. The 
most destructive forms of fungi observed were Merulius lacrymans 
and Polyporus hetulinus. 

Mechanical Abrasion. 

Mechanical abrasion may result from two actions of the rail, 
each independent of the other. These are called rail cutting and 
rail sawing. Rail fastenings perform two functions; they hold 
the rail perpendicular to the tie, and prevent lateral spreading. 
Experience has proved that the present rail fastenings, cut spikes, 
are fairly satisfactory when used with hardwood ties, but they are 
by no means adapted for use with softwood ties. In order to pro- 
tect the softer woods tie plates have been introduced. These plates 
not only protect the ties, but materially assist the spikes in over- 
coming the lateral force which tends to spread the rails, Bnd there- 
fore take the place of rail braces. 

There are many different designs of tie plates in use, but all 
can be classified under two general forms — those with downward 
projections which penetrate the wood fibers, and those with flat 
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under surfaces. The relative merits of the two forms are here 
considered only with regard to their effect in prolonging the life of 
the tie. 

SEASONING EXPERIMENTS AT TACOMA AND PASCO. 
Character of the Timber. 

Douglas fir was used exclusively in the seasoning experiments at 
Tacoma and Fasco. The ties were sawed from logs ranging from 
3 to 6 feet in diameter. The wood showed from 4 to 36 rings per 
radial inch. The sapwood of Douglas fir seldom exceeds 3 inches. 
Owing to this fact and the custom of sawing ties from coarse heart- 
wood timber, the seasoning experiments on Douglas fir show a small 
loss of moisture in per cent of green weight as compared with other 
species. 

Four hundred ties were cut each month of the year from No- 
vember, 1903, to December, 1904, except that in September, 1904, 
none were cut. Of these, 200 ties were marked, weighed, and 
shipped each month to Pasco. A new series was started at Ta- 
coma in December, 1904, and continued until July, 1905, to act as 
a check on the first series through the rainy season. As a rule, the 
ties were weighed within three and one-half days from the time the 
trees were felled ; hence the first weight is the approximate green 
weight. 

A 7 by 2 pile was adopted at both Tacoma and Pasco, with 50 
ties in each pile. Two piles of each series of 200 ties were faced 
north and south and two piles east and west. 

Table 1. — Meteorological conditions at Tacoma, Wash. 







Rainfall. 




Average 
monthly 
rainfall 
based on 
12 years. 


Direction of wind and velocity per hour. 


Month. 


1903. 


1904. 


1905. 


Direction. 


Velocity. 




1903. 1904. 1905. 


1903. 


1904. 


1905. 


January 


Inches. 


Inches. 
6.39 
7.57 
6.08 
3.84 
1.04 
1.36 
0.94 
0.07 
0.04 
1.27 
11.88 
5.07 


Inches. 
4.93 
2.51 
3.78 
0.71 
4.15 
3.23 
0.34 
0.39 
2.79 
5.50 
3.08 
5.19 


. Inches. 
6.39 
6.35 
3.93 
3.48 
2.51 
1.78 
0.78 
0.73 
2.18 
4.00 
6.11 
7.39 


■'n." 
sw. 
sw. 


sw. 
sw. 
sw. 
sw. 

N. 

N. 

N. 

N. 

N. 

N. 
SW. 
SW. 


sw. 

N. 

N. 

N. 
SW. 
SW. 

N. 

N. 
SW. 

N. 

sw. 

SW. 


Miles. 

5.i 
6.2 
4.2 


Miles 
7.1 
8.1 
8.3 
5.8 
5.8 
6.3 
6.1 
4 1 
4.0 
4.5 
5.9 
6.6 


MUes. 
4.9 


February 




5.9 


March 




6.5 


April 




6.1 


May 




6 7 


June 




5.2 


July 




4 8 


August 




5.4 


September 




5 9 


October 


2.72 
10.00 
4.51 


5.8 


November ... 


4 5 


December 


5.7 






Total 




45.91 


36.60 


044.63 


1 


1 










1 
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a Annua 


average. 
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A monthly meteorological table (Table 1), prepared by the 
United States Weather Bureau station at Tacoma, was used to 
show whether the ties seasoned under normal conditions and to de- 
termine what effect climatic changes had upon the amount and rate 
of seasoning. No such data were obtainable at Pasco. 

Green and Seasoned Weights. 

The green weight of Douglas fir, based on the data obtained 
from 4,000 ties seasoned at Tacoma, shows a seasonal variation of 
4.7 pounds per cubic foot. The timber weighed 37 pounds per 
cubic foot in July and 41.7 pounds in February and March. A 
thousand feet, board measure, of the July timbers weighed 3,082 
pounds, of the February and March timbers 3,474 pounds. The 
yearly average was 3,284 pounds per thousand feet. These results 
correspond very closely to the rough green weight of 3,300 pounds 
adopted by the lumber associations in the Northwest. 

Table 2 shows the green and seasoned weight per cubic foot and 
per thousand feet, board measure, of Douglas fir. The seasoned 
weight is based on eleven months' seasoning. The column on the 
right gives the time required for the various months' cuts to reach 
their minimum weight. 

Table 2. — Green and seasoned weight of Douglas fir, Tacoma, Wash., hased 
on eleven months' seasmiing.* 



January 

February... 

March 

AprU 

May 

June 

July 

August . . . . 
September. , 

October 

November. . 
December. . 



Average. , 



Month cut. 



Weight per cubic 
foot. 


Weight 
board 


£^t^ 


Seasoning 
period to 










reach mini- 


















mum 


Green. 


Dry. 


Green. 


Dry. 


weight. 


Pounds. 


Pounds. 


Pounds. 


Pounds. 


Months. 


39.7 


33.4 


3.307 


2,782 


7 


41.7 


34.9 


3.474 


2,907 


6 


41.7 


35.4 


3,474 


2,949 


5 


39.4 


34.0 


3,282 


2.832 


4 


39.0 


35.1 


3.228 


2.924 


4 


38.3 


34.3 


3,190 


2.867 


3 


37.0 


33.1 


3,082 


2.757 


10 


39.4 


34.9 


3,282 


2,907 


11 


39.0 


34.0 


3.230 


2.832 


11 


38.5 


33.1 


3.207 


2.757 


10 


40.2 


34.4 


3,349 


2.866 


9 


39.6 


33.4 


3,299 


2,782 


8 


39.5 


34.2 


3.284 


2.854 


7.3 



a Compare time required to reach minimum weight with ihe amount of rainfall during that time in meteorc- 
■ table. 



ogical 



The oven-dry weight is 28.3 pounds per cubic foot. 
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Position of the Pile with Regard to Wind Direction. 

The seasoning experiments at Tacoma and Pasco showed that 
there is little difference in the rate of seasoning of timbers stacked 
in piles which face different directions. The greatest difference for 
any single month was 2 per cent, while the average difference for 
a year's cut, based on eleven months' seasoning, was 0.05 per cent 
at Tacoma and 0.02 at Pasco. 

In view of the slight difference between the two forms of piles, 
the results at both Tacoma and Pasco have been based on a total of 
200 ties for each month. 

Rate of Seasoning, 

The oven-dry* weight of Douglas fir used as a basis in this ex- 
periment was taken from data established by Professor Hunt at 
Berkeley, Cal. His results show a variation from 22.1 to 36.2 
pounds per cubic foot. The average for all grades, 28.3 pounds per 
cubic foot, was taken as the basis. 

The standard dimensions of sawed ties are 7 by 9 inches by 8 
feet, and therefore each tie contains 3.6 cubic feet. Several hun- 
dred of the experimental ties were carefully measured and found 
to conform with the specifications; hence, the weight of each tie 
was divided by 3.5, the number of cubic feet it contained, and all 
results expressed in weight per cubic foot. 

The results given in Tables 3 and 4 furnish a comparison of the 
maximum and minimum rates of seasoning of Douglas fir under 
two entirely different climatic conditions. While the weight per 
cubic foot and moisture content of the green timber seasoned at 
each station was practically the same, there is a wide difference in 
the rate of seasoning. On account of the uniform rate of season- 
ing of certain months' cuts at Pasco, it has been possible to make 
four groups and thereby simplify the results. The following four 
groups were therefore made: (1) October, November, December, 
and January; (2) February, March, April, and May; (3) June 
and July; (4) August and September.' It is impossible to group 
the monthly cuts at Tacoma. 



* The weight determined by drying small pieces of the wood in an oven 
at 100° C. until a constant weight is obtained. For further discussion of 
this see Forest Service Circular 115, Second Progress Report on the 
Strength of Structural Timber. 
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Table 3. — Rate of seasoning of Douglas fir ties, Pasco, Wash. 



October, November, 
December, January. 



Time Seasoned . 
(days). 



Moisture 
content 
in per cent 
of dry 
weight.6 



Weight 

per cubic 

foot. 



February, March, 
April, May. 



Moisture 
content 
in per cent 
of dry 
weight. 



Weight 

per cubic 

foot. 



June and July. 



Moisture 
content 
in per cent 
of dry 
weight. 



Weight 

per cubic 

foot. 



August. 



Moisture 

content 

in per cent 

of dry 

weight. 



0. 
30. 
60., 
90. 

120.. 

150.. 

180.. 

210.. 

240.. 

270.. 

dOO.. 

330.. 



I Percent. 

39.9 

i 33.7 

I 31.4 

29.5 

' 26.1 

; 22.7 

' 20.8 

18.8 

16.9 

15.3 

15.4 

16.2 



I 



Pounds. 


Percent. 


Pound*. 


Percent. 


Pounds. 


Per cent. 


39.6 


41.9 


40.2 


35.4 


38.3 


39.3 


37.8 


20.9 


36.8 


23.9 


35.1 


29.0 


37.2 


24.3 


35.2 


20.0 


34.0 


26.1 


36.7 


20.8 


34.2 


18.0 


33.4 


26.0 


35.7 


18.5 


33.6 


18.4 


33.5 


26.0 


34.7 


16.8 


33.1 


19.2 


33.7 


26.0 


34.2 


16.2 


32.9 


19 6 


33.9 


25.9 


33.6 


16.9 


33.1 


19.7 


33.9 


24.0 


33.1 


17.7 


33.3 


19.4 


33.8 


22.5 


32.6 


18.2 


33.5 


18.5 


33.6 


21.1 


32.7 


18.4 


33.5 


17.5 


33.3 


19.3 1 


32.9 


18.1 


33.4 


16.3 


32.9 


16.9 



Weight 

PCT cubic 

foot. 



Pounds. 
39.4 
36.5 
36.7 
35.7 
35.7 
35.7 
35.6 
35.1 
34.7 
34.3 
33.8 
33.1 



a No cut was received during September, but the results would undoubtedly correspond with those of August. 
6 Oven-dry weight is 28.3 pounds per cubic foot. 

Table 4. — Rate of seasoning of Douglas fir ties, Tacoma, Wash. 

MOISTURE CONTENT IN PER CENT OF DRY^WEIGHT.a 



Time seasoned 
(days). 





30. 
60. 
90. 

120. 

150. 

180. 

210. 

240. 

270. 

300. 

330. 



Mouth cut. 



Janu- 
ary. 



Perd. 
40.3 
41.0 
35.9 
31.0 
26.2 
22.0 
19.3 
17.8 
17.6 
19.1 
21.8 
24.5 



Febru- 
ary. 



March. 



__ 



Perd. 
47.3 
41.0 
35.7 
31.0 
26.9 
24.2 
23.4 
23.2 
23.6 
26.4 
29.7 
30.0 



Perd. 
49.5 
39.0 
33.4 
29.3 
26.5 
25.1 
25.0 
25.9 
30.0 
32.0 
31.7 
29.7 



April. 



Perd. 
38.3 
29.6 
23.5 
21.0 
20.1 
19.9 
20.2 
23.0 
25.8 
25.6 
24.5 
23.4 



Bfay. 



June. I July. 



Vet. 


Perd. 


40.3 


33.2 


30.0 


25.2 


26.1 


22.5 


24.6 


21.4 


24.0 


21.2 


25.2 


27.0 


29.4 


29.2 


31.0 


28.9 


30.7 


27.8 


30.0 


26.0 


29.1 


23.9 


25.8 


21.5 



Perd. 
28.3 
20.0 
18.0 
19.0 
23.0 
25.0 
24.6 
23.0 
20.8 
18.7 
17.2 
16.4 



. Octo- No- i De- 
Augu.st.l ber. vember.|cember. 



Perd. 
39.0 
31.5 
31.0 
34.5 
36.4 
35.9 
34.1 
32.0 
29.8 
27.7 
25.8 
23.9 



'erd. 


Perd. 


34.3 


42.5 


35.4 


41.4 


34.8 


39.7 


32.9 


37.4 


30.7 


34.0 


28.4 


30.7 


26.0 


28.3 


23.8 


26.5 


21.5 


24.7 


19.5 


22.7 


17.5 


25.3 


19.8 


25.3 



Perd. 
39.2 
39.4 
41.0 
36.0 
31.2 
26.6 
22.5 
19.6 
18.0 
18.0 
19.2 
22.9 



WEIGHT PER CUBIC FOOT. 




30 
60 
90. 
120 
150, 
180 
210 
240. 
270. 
300. 
330. 



Lbs. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 


39.7 


41.7 


42.3 


39.1 


39.7 


37.7 


36.3 


39.3 


38.0 


40.3 


39.9 


39.9 


39.3 


36.7 


36.8 


35.4 


34.0 


37.2 


38.3 


40.0 


38.5 


38.4 


37.8 


35.0 


35.7 


34.7 


33.4 


37.1 


38.1 


39.5 


37.1 


37.1 


36.6 


34.2 


35.3 


34.4 


33.7 


28.1 


37.6 


38.9 


35.7 


35.9 


35.8 


34.0 


35.1 


34.3 


34.8 


38.6 


37.0 


37.9 


34.5 


35.1 


35.4 


33.9 


35.4 


35.9 


35.4 


38.5 


36.3 


37.0 


33.8 


34.9 


35.4 


34.0 


36.6 


36.6 


35.3 


38.0 


35.7 


36.3 


33.3 


34.9 


35.6 


34.8 


37.1 


36.5 


34.8 


37.4 


35.0 


35.8 


33.3 


35.0 


36.8 


35.6 


37.0 


36.2 


34.2 


36.7 


34.4 


35.3 


33.7 


35.8 


37.4 


35.5 


36.8 


35.7 


33.6 


36.1 


33.8 


34.7 


34.5 


36.7 


37.3 


35.2 


36.5 


35.1 


33.2 


35.6 


33.3 


35.5 


35.2 


36.8 


36.7 


34.9 


35.6 


34.4 


32.9 


35.1 


33.9 


35.5 



Lbs. 
394 
39.5 
39.9 
38.5 
37.1 
35.8 
34.7 
33.8 
33.4 
33.4 
33.7 
34.8 



a Oven-dry weight is 28.3 pounds per cubic foot. 
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Three important conclusions may be drawn from seasoning tim- 
bers under different climatic conditions: (1) Timbers cut during 
different months will eventually reach approximately the same 
weight per cubic foot in regions with a minimum rainfall; but in 
humid climates the maximum loss in weight corresponds closely to 
the seasonal variation in the green weight. These results failed to 
substantiate the theory that the varying physical characteristics of 
timber cut at different seasons determine the minimum air-seasoned 
weight. (2) Rainfall is the chief factor in determining the rate of 
seasoning. (3) The rate of seasoning determines, to a great extent, 
the resultant behavior of the timber as to checking. 

Checking. 

In order to determine the effect of the rate of seasoning upon the 
condition of the timber, frequent photographs were taken of each 
month's cut. Two kinds of checks were observed — radial and small 
honeycomb. Honeycomb checks occur on timbers which season 
slowly during the first few months. Radial checks occur on timbers 
which season rapidly during the first few months, that is, timbers 
which are cut during the period from June to September. A study 
of these two forms of checks indicates that honeycomb checks cause 
little damage to the tie, while radial checks are very destructive and 
often make the tie unfit for service. Because of the excessive check- 
ing of Douglas fir, many eastern concerns will not use this timber in 




FiQ.l. — Radial and honeycomb checks. 
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large dimensions. In view of these seasoning experiments, it is be- 
lieved that this objection can be eliminated and the market of Doug- 
las fir extended. Cutting should be limited to the months from 
November to April, inclusive, and the timber seasoned for at least 
ninety days before being shipped through the arid region east of 
the Cascade Mountains. 

TREATMENT OP TEST TIES ( CREOSOTE). 

Four hundred and fifty of the ties seasoned at Tacoma were 
selected for treatment. These were treated by the straight creosote 
method. After treatment the ties were again seasoned four months 
before being placed in the track. 

In order to determine the absorption by increase in weight the 
ties were weighed before and after treatment, then ninety days later. 
The increase in weight during treatment was 8.6 pounds per cubic 
foot. After ninety days seasoning an average of 2.4 pounds of this 
increase had been lost, leaving the net increase per cubic foot 6.2 
pounds. When the ties were placed in the track they contained 
an average of about 6 pounds of creosote per cubic foot. 

Table 5 gives the average increase in weight per tie for each 
month's cut. 

Table 5. — Seasmied Douglas fir ties — amount of creosote absorbed per tie 

for different months' cuts as shown by weight before treatment 

and three months after treatment. 



Month. 



January . . 
February . 
March. . . . 

AprU 

Bfay 

June 

July 



Pounds. 



21.30 
19.71 
15.89 
21.93 
23.89 
21.29 
23.66 



Month. 



August 

September.. 
October — 
November . . 
December . . 



Averaee. 



Pounds 



22.92 



21.18 
21.94 
23.86 



o21. 



a Or 6.17 pounds per cubic foot. 
SEASONING EXPERIMENTS AT SANDPOINT ( IDAHO TIMBERS) . 

The timbers used in the Idaho, experiment were Douglas fir, 
western tamarack, and giant arborvitae.* The Douglas fir of Idaho 
and Montana differs greatly from that of the Pacific slope, as it sel- 
dom reaches 3 feet in diameter. From stem analysis it was found 



* Only two months' cuts of giant arborvitae were received. On account 
of the unimportance of this timber for cross-ties, the results have been omit- 
ted from this report. 
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that the age of the Douglas fir from which the ties were cut varied 
from 96 to 151 years and of the tamarack ties from 100 to 205 years. 
The ties were generally hewed and varied much in size and shape. 
In consequence of this it was impossible to determine their volume 
accurately ; therefore the seasoning results are expressed in per cent 
of the first or green weight of the ties. 

Meteorological data were not available, but with the exception of 
October, 1905, when heavy rains occurred just before the weighings, 
the seasoning took place under normal conditions. 

From September, 1904, to April, 1905, a total of 2,350 ties were 
cut; divided nearly equally beween the fir and tamarack. As a 
rule, 200 ties of each species were cut each month ; of this number, 
50 ties were peeled and piled to correspond in form and position 
with a pile of unpeeled ties. 

Form of Piles. 

Three forms of piles were used — 7 by 2, 8 by 1, and solid. The 
effect of the form of pile upon the rate of seasoning is given in Table 
6. As a rule, the 7 by 2 piles showed a greater loss than the 8 by 1 
piles, though the average difference was very small. The solid piles 
seasoned much slower than the open piles during the first few 
months, but their minimum weight gradually approached that of 
the open piles, and were about equal after twelve months ' seasoning. 

Table 6. — Comparative rate of seasoning of 7 by 2 am,d 8 hy 1 piles j based 
on the loss per cent of the green weight. 



Maximum loss. 



Date cut. 



November 1 . 
November 16 
December 15. 
January 16. . 



PUe 7 by 2. Tile 8 by 1 



Per cent. 
17.14 
20.81 
22.50 
18.45 



Per cent. 
12.79 
20.00 
21.72 
18.21 



Peeling. 

The peeling of timbers was found to be the most important fac- 
tor in determining the rate of seasoning. Since the unpeeled ties, 
piled in different forms, seasoned at approximately the same rate, 
the results of each form have been averaged. (Tables 7 and 8.) 
The results, therefore, give a comparison of the rate of seasoning of 
peeled and unpeeled ties for both Douglas fir and western tamarack. 
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They indicate that peeled Douglas fir ties, cut during November, 
December, and January, will have seasoned sufficiently for treat- 
ment by the following May, whereas unpeeled ties of the same 
months' cuts do not reach as low a moisture content until from three 
to five months later. The same general conclusions are applicable 
to western tamarack, except that its rate of seasoning is much slower 
and, because of its thin bark, the difference between the peeled and 
unpeeled ties is less marked. 



Table 7. — Loss of first weight of peeled and unpeeled ties through season- 
ing, Douglas fir, Sandpoint, Idaho. 











Totalloss 


, per cent of first weight. 




rtl 

t 


Time weighed 


Septembi r KoicihImt 
cut. cut (1) 


Xcu'erobiir 

cut m. 


mit 


JsAnnnry 
out. 


Ap 




£ 


i 

C3 


1 






i 




1 


1 


? 
t* 


J 


1901 
October 


P.d. 
3.25 
6.89 
6.89 

6.92 
7.73 
8.81 
10.47 
12.65 
14.86 
16.27 
17.86 
al8.94 
17.04 
17 62 


P.ri 

11 11 
11, il 

11 70 
1L70 

12 S7 


P. it 

57 


P.d. 




P.d. 


p.(*. 


P.d, 


P.tk. 


J'.rf, 


Ra. 


P. ct. 


November 






December 


-- 3,93 




1905. 
Jftnu&ry . ... 


1 ' 
20- 5 fl2 1 05 


1 an 


087 
1 89 
3.W 
fi.fl9 
10 SI 
1.!; 2S 


1 09 

3.28 

7.10 

13 11 

IS .03 

20.22 

21,8« 

023.50 

23.50 

21.31 

22 40 


81 
li.70 


1 tM 
5 73 






February 

March 


.39 li.43 2.10 7.53 




June . ... 


14 <j2: 4 6i jiift 8 13 ie 13 

15.30 P 29 18.54 9.95 20.43 
Ifl W5 9.54 20 22 14 Ifi 22 04 


11 Bgi. .^ 
17.71, fi.l& 
1(1 57. 11 UO 


m 


July 

August 


1.S.13 ll.2fl: 21.35 16.75, 23.12 J7.S1 
anM 14.11 a22 47 19 75 25.27! 20 IS 
19.88 dil&. 251 22 47 a2l .14 02.1 SI a21 57 
17.64j 13.ia' 2ft.79 20 J5 2366 30 71 
ifl nn la fJ\ m iq m v&. ^m ii) 2i 'ri 


J7.15 20.3ij 13.68 
20.09 022 40 1637 
^ji2l.07 22.40rtl7 72 


n.3T 

ttl9.76 


September 


19.76 


October 

November. . . 


20.26! 20.&3 
20 ST 21 35 


15.83 
1ft.64 


UM 
ISM 








Average first weight 
tie in pounds 


61.82 


61 71. rl 75 £1,78, d 1.91 dlM 


el.flS 


tlM 


flM /l.»3 


plJ7 


UIM 


a Maximum per cent 
6 September 21. 


lost. 


cNov 
dNov 


ember 2 
ember ] 


7. 


f 


Decem 
Januar 


3er 16. 
yrl6. 




(7Af 


ril 20. 







In view of these results the peeling of all ties as soon as cut is 
highly recommended. Not only is there greater rapidity of season- 
ing, but the peeled ties are more uniform in shape and so permit a 
greater number to be shipped per carload. From Tables 7 and 8 it 
would not seem profitable to air-season the ties completely if they 
are to be treated. However, if the timbers are to be used untreated 
the greatest durability will be secured by continuing the seasoning 
until the most complete air-seasoned condition has been reached. 
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Table 8. — Loss of first weight of peeled and unpeeled ties through season- 
ing^ western tamarack, Sandpoint, Idaho. 





Loss of weight. 


Time weighed. 


October 
cut. 


November 
cut (1). 


November 
cut (2). 


December 
cut. 


January, 
cut. 


April 
cut. 




a 


1 


a 


1 


a 

t3 


1 


P 


1 


D 


1 


o 


1 


1904. 
'October 


P.d. 

0.48 

.73 

.73 

.97 
1.20 
2.64 
4.08 
6.25 
8.40 
10.08 
12.71 
al3.43 
12.23 
12.23 


P.d. 


P.d. 


P.d. 


P.d. 


P.d. 


P.d. 


P.d. 


P.d. 


P.d. 


P.d. 


P.d 


November 


1.09 
1.09 

1.09 
1.63 
2.72 
4.89 
6.52 
8.70 
9.78 
11.96 
al3.04 
10.87 
10.87 


0.52 
.85 

1.03 
2.23 
3.42 
4.96 
7.53 
10.09 
11.98 
14.36 
al5.56 
14.02 
14.01 


2.37 
3.79 

5.69 
7.11 
9.00 
11.37 
13.27 
15.17 
16.59 
al8.96 
18.96 
18.48 
18.84 


















December 


0.74 

.98 
2.44 
4.38 
6.58 
9.98 
13.14 
14.85 
18.74 
al9.96 
18.74 
18.74 


1.88 

2.82 
4.69 
7.98 
12.68 
15.96 
18.78 
20.19 
22.07 
022.54 
21.13 
20.66 














1905. 
JanuMry 


0.65 

1.78 

4.21 

7.12 

11.00 

14.88 

17.30 

20.53 

021.99 

20.85 

21.17 


3.21 

5.50 

6.88 

11.47 

15.14 

17.89 

19.72 

22.02 

022.94 

21.10 

21.10 










Febniary 


0.64 
2.81 
5.28 
8.82 
12.08 
14.58 
17.20 
018.27 
17.50 
18.27 


1.82 
4.55 
10.00 
13.64 
16.36 
17.73 
al9.55 
19.55 
19.09 
19.55 






March 






April 






fiSy. 


5.38 
9.75 
12.30 
15.12 
al6.41 
15.38 
16.41 


9.33 


June 


13.99 


July 


15.03 


August 


18.13 


September . . 


al8.65 


October 


17.62 


November 


16.58 






Average first weight 
of tie hi pounds . . 


&208.5 


61.84 


cl.95 


c2.11 


(22.06 


d2.13 


e2.06 


e2.13 


/2.15 


/2.20 


gl.95 


91.93 



a Maximum per cent lost. 
6 October 6. * 



c November 1 . 
d November 18. 



e December 15. 
/ January 16. 



g April 20. 



Table 9 shows approximately the length of time required to get 
the timbers of different months' cuts in the best possible condition 
for treatment. 



Table 9. — ProhaUe seasoning period of peeled and unpeeled ties. 



Month cut. 



Month when ties will have seasoned sufficiently for treatment. 



Douglas fir. 



September 
October.. 
November 
December. 
January . . 
February. 

March 

April 



Western tamarack. 



If peeled. 


If unpeeled. 


April 

April. . . 


June 


September 


^y : : :: . 


Septembo*. 


May 

June 

July 

July 


September 

September 

September 

September 


July 


September 



If peeled. 



If unpeeled. 



June. . . 
June. . . 
June. . . 
July... 
August 
August 
August, 
AuKust. 



July. 

September. 

September. 

September. 

September. 

September. 

September. 

September. 



The peeling of ties as soon as cut allows more seasoning dur- 
ing the first few months, when ties are usually shipped and therefore 
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means a saving in freight. To determine this a number of ties were 
weighed before and after they were peeled and compared with un- 
peeled ties. At the end of six months the peeled ties lost 34 pounds 
more than the unpeeled ; of this loss, 15 pounds was the weight of 
the bark. The average volume of these ties was about 4 cubic feet. 
The average loss of weight of the peeled ties was 9.5 pounds per 
cubic foot as compared with a loss of 4.75 pounds per cubic foot of 
the unpeeled ties. 

TREATMENT OF TEST TIES (ziNC CHLORID). 

From the different months' cuts seasoned at Sandpoint the fol- . 
lowing kinds and numbers of ties were treated with zinc chlorid, 
a 6 per cent solution being used. An estimate by the guage read- 
ings showed an injection of 0.786 pound of pure chlorid per cubic 
foot of timber. 



Unpeeled. 
Peeled .... 



Douglas fir 
ties. 



Western tam- 
arack ties. 



105 
80 



116 
100 



Both species were treated in the same charge, yet as a rule the 
tamarack ties showed a better impregnation than the Douglas fir, 
as follows: 



Increase in weight per tie. 



Peeled when cut 

Peeled directly before treatment . 




Pounds. 
51.02 
51.00 



These figures show not only the comparative rate of absorption 
of both species treated under the same conditions, but also that the 
Douglas fir ties peeled directly before treatment were more suscep- 
tible to preservatives than those peeled when cut. These results are 
contrary to general expectations, since the ties peeled when cut had 
reached a slightly lower moisture content than those peeled directly 
before treatment. 



Digitized by 



Googl( 



State Board of Forestry. 205 



TEST TRACK AT MAYWOOD, WASH. 
Nature of Track. 




" trtliern 
3ar the 

Cil, (!X- 

ma) to 
Y 4,055 
one of 
■ grade 
folio \v- 
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557 

1,078 

442 

2,280 
1,500 
3J00 



|3-16 by 
inches, 
ssary to 
h. The 
to those 
! follow- 
of head, 
There 
eight of 
?he com- 
ead, and 



e moun- 
ach end, 
►n spikes 
irted per 
1 bor- 
Ued 

11 



point where the track has been placed, is very narr 
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means a saving in freight. To determine this a number of ties were 
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test track at maywood, wash. 
Nature of Track. 

The ties for this test were placed in the main line of the Northern 
Pacific Railway, about 6 miles west of Hot Springs, Wash., near the 
station of Maywood. They were laid in a continuous stretch, ex- 
tending from 2,410 feet west of milepost 197 (Pasco — Tacoma).to 
about 1,185 feet west of milepost 198, covering approximately 4,055 
feet of track or about three-quarters of a mile. Two curves, one of 
2° and the other of 5°*, are included in this section. The grade 
varies from 0.46 to 0.96 per cent, as shown in figure 2. The follow- 
ing material was used : 

Green western hemlock ties 203 

Green Douglas fir ties 557 

Seasoned Douglas fir ties 1,078 

Seasoned and creosoted Douglas fir ties 442 

Total ties 2,280 

Screw spikes 1,500 

Flat tie plates 3,700 

Flat Plates; Screw Spikes and Cut Spikes. 

The fiat plates, used exclusively in this test, measure 6 3-16 by 
8% inches, giving a bearing surface on the tie of 54.9 square inches. 
Wherever tie plates were used with screw spikes it was necessary to 
enlarge the holes in the tie plates to a diameter of 15-16 inch. The 
screw spikes were imported from France, and are similar to those 
used by the French Eastern Railway. The spikes have the follow- 
ing dimensions : Total length, 6.39 inches ; length exclusive of head, 
5 inches ; diameter, 0.92 inch ; diameter of core, 0.66 inch. There 
are 9 spirals with a pitch of thread of 0.49 inch and a height of 
thread of 0.13 inch. The spikes weigh 1.16 pounds each. The com- 
mon track spikes used are 5.5 inches long, exclusive of the head, and 
measure 9-16 by 9-16 inch in cross section. 

It is the general practice to double spike all ties on the moun- 
tain curves ; that is, to insert eight spikes per tie, four at each end. 
This was adhered to throughout the test wherever common spikes 
were employed. In the case of screw spikes, four were inserted per 
tie, on both tangents and curves. An 11-16 auger was used in bor- 
ing the holes for inserting the screw spikes. The holes were filled 
with creosote before the spikes were screwed into place. 

The roadbed, for the most part, is earth embankment, well 
drained. Gravel is used exclusively for ballast. The valley, at the 
point where the track has been placed, is very narrow, with standing 
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timber on both sides of the right of way, so that the track receives 
the sun only a few hours of the day. 

Scheme of Tests. 

Nine general series were made for the comparison of different 
factors. Each series was subdivided into several lots. The pur- 
poses of the various divisions and subdivisions of each series are as 
follows : 

Series 1 consists of different kinds of timber under ordinary 
track conditions; that is with cut spikes and tie plates. It fur- 
nishes a comparison of timbers and forms a basis upon which com- 
parisons of durability can be made, especially with those series 
where screw spikes are employed. Series 2, 3, 4, and 7 cover all con- 
ditions under which screw spikes might be used. In 3 and 7, screw 
spikes were used on every tie ; that is, four spikes per tie. In series 
3, lot 11, no tie plates were used ; this was to test the value of screw 
spikes in preventing rail cutting without the use of tie plates. Se- 
ries 2 and 5 include a combination of screw and cut spikes ; series 2 
has screw spikes at rail joints only, and cut spikes on the inter- 
mediate ties ; series 5 has screw spikes on alternate ties and on both 
ties at rail joints. The object of these two series was to give a tran- 
sition from an ideal track with screw spikes and tie plates on every 
tie to the present standard track conditions where cut spikes and 
tie plates are employed. 

Since the great cost of equipping a large system with screw 
spikes might prevent such a step for many years, it was thought 
possible that this expense might be lessened by using a combination 
of screw and cut spikes, which would increase the durability of the 
timber at a minimum expense. Moreover, since the holding power 
of a screw spike is from two to four times that of an ordinary 
spike,* this combination might prevent rail creeping and so prolong 
the life of timbers on mountain grades. 

Series 4, 6, and 8 are a duplication of series 1, with a further 
comparison as to the value of tie plates. The object in separating 
these lots was to cover the varying conditions of location, such as 
are encountered in a cut or on a fill and on tangents or curves. 

Series 9 was included to compare the durability of seasoned tim- 
bers cut during different seasons of the year. All ties were laid 
under the same conditions, namely, with cut spikes and tie plates. 

Copper burrs were used for marking the ties. The burrs were 
placed in the face of the tie, 6 inches from the inside of the left rail 
in the direction from Maywood to Tacoma, and are numbered con- 
secutively from east to west. 
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Plan of test track of Northern Pacific Railway near Maywoody Wash. 

Series 1—589 TIES; COMMON SPIKES; TIE PLATES. 



Lot No. 



Number 
of ties. 



Kind of timber. 



Tie Nos. 



64 
100 

53 
100 
100 
100 

60 



Green Douglas fir 

Seasoned Douglas fir. . 
CreoBoted Douglas fir . 
Seasoned Douglas fir. . 

Green Douglas fir 

Green hemlock 

Creosoted Douglas fir . 



Ito 64 
65 to 164 
165 to 227 
228 to 327 
328 to 427 
428 to 527 
528 to 587 



a See Forest Service Circular 46, The Holding Force of Railroad Spikes in Wooden Ties. 

Series 2—252 TIES; SCREW SPIKES AT RAIL JOINTS; COMMON SPIKES IN INTERMEDIATE TIES; 

TIE PLATES. 



10. 



100 
100 
62 



Green Douglas fir 

Seasoned Douglas fir. . 
Creosoted Douglas fir . 



588 to 687 
688 to 787 
788 to 839 



Series 3.-160 TIES; SCREW SPIKES IN ALL TIES; NO TIE PLATES IN LOT NO. 11; TIE PLATES IN 

LOTS NOS. 12 AND 13. 



11. 
12. 
13. 



58 I Seasoned Douglas fir. . 

51 I ....do 

51 I Creosoted Douglas fir . 



Series 4.-250 TIES; COMMON SPIKES; TIE PLATES. 



840 to 897 
898 to 947 
948 to 999 



14. 
15. 
16. 



100 Green Douglas fir 

100 Seasoned Douglas fir. . 
50 Creosoted Douglas fir . 



1,000 to 1,099 
1.100 to 1,199 
1.200 to 1,249 



Series 5.-184 TIES; SCREW SPIKES IN ALTERNATE TIES AND IN BOTH TIES AT RAIL JOINTS; 
COMMON SPIKES IN REMAINING TIES; TIE PLATES. 



17. 
18. 
19. 



Green DougUis fir 

Seasoned Douglas fir. . 
Creosoted Douglas fir . 
Seasoned Dou^as fir. . 



1,250 to 1,296 
l,297tol,341 
1,342 to 1,387 
1.388 to 1,433 



Series 6.— 60 TIES; COMMON SPIKES; TIE PLATES. 



21. 



60 I Seasoned Douglas fir 1 ,434 to 1 .483 



Series 7.— 140 TIES; SCREW SPIKES IN ALL TIES; TIE PLATES. 



22. 
23. 
24. 



Green Douglas fir 

Seasoned Douglas fir. . 
Creosoted Douglas fir . 



1,484 to 1,529 
1,630 to 1,574 
1,575 to 1,623 



Series 8.-373 TIES; COMMON SPIKES; NO TIE PLATES. 



25. 
26. 
27. 
28. 



103 
100 
71 



Seasoned Douglas tir . . 

Green hemlock 

Green Douglas fir 

Creosoted Douglas fir . 



1.624 to 1.722 
1 .72.'l to 1 ,825 
1,826 to 1,925 
1,926 to 1,996 
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Plan of test track of 'Northern Pacific Railway near Maywood, Waah.- 

Continued. 



Lot Ni> 



Thi 



Ties : 



Tai 
Dot 



S«Riia » -284 TIES: COMMON SPIKES; TIE PLATFS. 




Tie plat 
Fla 
Fla 
Fla 
r 



\ 



plates were made of white oak, treated with one* 
and nf creosote each. The plates had the following 
length. 7 inches ; thickness^ ^^4 i^ich; and width a 
;han the base nf the raih 
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The ties were generally spaced 22 inches from center to center, 
which allowed 18 ties per rail length of 33 feet. In a few cases it 
was necessary to insert extra ties when the ties averaged less than 
7 inches in width; also in filling in part of a rail length near the 
crossing, bridge, and switch. More than half of the roadbed is 
filled, which fact, together with the quality of the gravel, gives 
excellent drainage. 

The test was arranged primarily to determine the durability of 
green, seasoned, and treated timbers which were cut at different 
seasons of the year. At the same time it will be possible to com- 
pare the effect of three forms of tie plates in reducing mechanical 
abrasion. In view of the diversified opinions as to the merits of 
each plate, this phase of the test will be carefully observed from 
year to year. 

The screw spikes, 5,276 in number, and flat plates used in this 
test are similar to those used in the Maywood track, and were placed 
in the track as in the former instance. 

Scheme of Teats. 

The 2,650 ties used in the test track were divided into eight 
series, varying from four to six logs in each series. 

The object of dividing the ties in this test into series and lots, as 
represented in the following plan, was to compare the different 
materials under varying conditions. Series 1 is an independent 
test to determine the possibility of the adoption of wooden plates in 
conjunction with screw spikes. Series 2, 3, and 8 were of similar 
timbers under corresponding conditions, the only difference b^ing in 
the form of the tie plates. Series 4, 5, 6, and 7 contain similar ties 
and represent the varying arrangements under which screw spikes 
may be employed. Thus the number of screw spikes per rail length 
increases as the series progresses, reaches a maximum in series 6, 
and then diminishes in series 7. 



Plan of teat track, Northern Pacific Railway near Plaina, Mont, 

Sbhies 1— total, 250 TIES, a 

Flange plates and common spikes at rail joints; wooden plates and screw spikes (6 to the tie) on intermediate 
ties; 72-pomid rail, joints opposite; total length 16 rails, 466 feet, contains 3 short rails (one 24, two 26 feet), 
regular length 30 feet. 



Lot No. 


Number 
of ties. 


Kind of timber. 


Tie Nos, 


1 


96 
32 
27 
96 


Green Douglas fir ties 


1 to 95 


2 


Seasoned l^uglas fir ties . . 


96 to 127 


3 


SU>;u^nftd tATiiftrack ties 


128 to 154 


4 


Orften tamarack ties 


165 to 250 
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Plan of test tracks Northern Pacific Railway near Plains^ Mont. — Continued. 

Series 2.— TOTAL, 365 TIES. 

flanged plates and common spikes; beginning with this series all track te laid with new 85-pound rail; joints 
alternate or "broken;" length of rail 33 feet; total length 20 rails, or 660 feet. 



Lot No. 


Number 
of ties. 


Kind of timber. 


Tie Nos. 


1 


94 
90 
90 
91 


Green Douglas fir ties 


251 to 344 


2 


Seasoned Douglas fir ties ! 


345 to 434 


3 


Seasoned tamarack ties 


435 to 524 


4 


Green tamarack ties 


525 to 615 









Series 3 —TOTAL, 361 TIES. 
Flat plates and common spikes; total length 20 rails, or 660 feet; extends to within 33 feet of mile post 204. 



Lot No. 


Number 
of ties. 


Kind of timber. 


Tie Nos. 


1 


91 
90 
90 
90 


Green Douglas fir ties .... 


616 to 706 


2 


Seasoned Douglas fir ties 


707 to 796 


3 


Seasoned tamarack ties 


797 to 886 


4 


Green tamarack ties 


887 to 976 









a These ties average somewhat smaller than those in the other series. 

Series 4.— TOT.^L, 363 TIES. 

Flat plat«s; screw spikes at joints, centers, and quarters, common spikes in other ties; 1^ ties with screw 
spikes; 243 ties with common spikes. 



Lot No. 


Number 
of ties. 


Kind of timber. 


Tie Nos. 


1 


92 
90 
90 
91 


Green Douglas fir ties 


977 to 1 ,068 


2 


SfiJwnnftd Dongl?u^ fir ties 


1,069 to 1,158 


3. . 


Seasoned tamarack ties 


1,159 to 1,248 


4 


Green tamarack tie* 


1,249 to 1,339 











Series 5.— TOTAL, 379 TIES. 

Screw spikes at joints and on alternate intermediate ties; flat plates; total length 23 rails, 759 feet east of 
crossing 4J rails; crossing and two cattle guards 2\ rails (nearly) omitted from test; 208 ties with screw spikes; 
171 with common spikes. 



Lot No. 



Number 
of ties. 



Kind of timber. 



Tie Nos. 



1 


108 
90 
90 
91 


2. 


3 


4 



Green Douglas fir ties. . . 
Seasoned Douglas fir ties 
Seasoned tamarack ties. . 
Green tamarack ties 



1,340 to 1,447 
1,448 to 1,537 
1,538 to 1,627 
1,628 to 1,718 
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